

1 


t 




4 




i 


- 




t 




■J 




.1 




9 






■* 


* * t * 


« 


of fpracticc ana 

FOR ALL WORKMEN, PROFESSIONAL AND 


corn 


an 3llustratci> ittagasinc 


* 


AMATEUR. 


* 


i 


[lit Might* raaomrf.l 


i 


- 


I Pu ice One Penny. 


L 


•» 


i 


■ 




■V 






w 




V \ 




1. 


% 


Eg 


■- 




\\\ 


\ 


■■■ 


V 








■ 


■o 






3SS 


t 


-a 




% 




% 


% 


■■ 


XsSS 


■L 




■ti 


■ 


% 


\ 






I 




* 


91 










> 




: 


S_ %. -i 




























■ 






•JV 












1 


\ 




l 






«■ 














L 1 










. 










■ 
















L- 


















Central Arohes, Second Tier; C, End Aretes, Second Tier ; D, Half Arcb, TMrd Tier. 

agazine Reprint Project (-) 2013 Toolsforworkingwood.com 


a, 1. C. L, All fun ..... A, Half Arcb, Top Tl* lB, 1 






* 




a 


























































































































































Model Electric Lights. 


379 


TTjrk — An^nit 30, IS 90. ] 


Twav at all, neither does it require j the many its workings are a mystery, al- current freely, and thus offer a low resistance 

coa . ? ” P _in fact the smallest admission of air though to the well-informed student they to its passage. If the loop is a long and 
ac - v , a [ , y cause at once a total de- may be perfectly clear. To clearly under- thin one, it will oifer a greater resistance to 

r- ti^n of the light-giTer. As there is no | stand what happens in an incandescent the passage of the current, and require a 
^"i.u-tion, there^are no products of com- [electric lamp when its carbon filament correspondingly higher rate of energy to 

and the light will bum as well i is heated to a glowing white temperature, overcome that resistance. Whatever length 
-Vr water or in a sealed chamber (such we must dismiss from our minds all pre- or size of carbon wire there may be in the 

11 m e • ‘ t j'.jit -Tiss case) as in the open air. i conceived notions respecting the necessity lamp, we must employ a sufficiently large 

there is no" dame to dicker, it may be of the combustion of a substance to render volume of current to render it incandescent 

* * ipj a n open space with impilnity, how- it incandescent. When iron and carbon j throughout, and we must employ enough 

^rer the stormy winds may Mow. | are made white hot in air, they abstract [ pushing force to send that quantity of 

6 The manufacture of incandescent electric oxygen from the air, and this combines with current through the lamp. The cost of 

lamps i- a special trade, carried on by skilled j either of those elements to form new com- j producing the amount of energy necessary 

workmen, with tools and appliances suitable pound substances. In the first case the j to light up a lamp, or a number of lamp*, 

' the work in hand. The lamps cannot be j white hot iron combines with oxygen to ] must be governed to a large extent by the 

successfully made by an amateur in his own form a black dust entirely different from i above considerations. 

workshop, unless he is provided with all the metallic iron. In the second case the white Some idea of the required energy may 

coitlv tools and appliauees employed in j hot carbon unites with two atoms of oxygen be obtained by noting the light obtained 

their manufacture. It will be well, how- to form a gas named carbon dioxide, which > from one-horse-power. This power maybe ; 

ever to know how these lamps are made, passes away in a state imperceptible to our j generated in a steam-engine, in a gas- 

Oa examining an incandescent electric lamp, sense of sight. But the white hot condi- j engine, in a horse, in a number of men, or 

it will be seen that it is composed of a j tion in both substances—the iron and the by a fall of water, or by a falling weight, or 

sealed glass globe, enclosing a loop of thin | carbon—did not in itself ensure the com- by a current of air, or by the consumption ■ 

■wire with its two ends fused into the neck of bust ion of those substances. This condition of zinc in a galvanic battery. However 

tbc bulb. The thin wire inside the lamp is ; was brought about in both by the particles generated, or however derived, it is a borse- 

nia ie of carbon, and is variously prepared of which they were composed being made to j power of energy : that is, energy sufficient to 

l-v the several makers of lamps, i he form vibrate in a very rapid manner by means of j lift 33,000 lbs. one foot high in one minute, 

oifthe loop, the size of the carbon wire, and energy imparted to them from the burning It may be applied to a dynamo-electric 

the length employed in the lamp, also I fuel m which they were placed. Therefore, j machine constructed to generate a current 

varies in lam]* of differing makers. Tor [ if now we can produce in these substances of electricity, or it may be used direct from 

instance, the carbon in a Swan lamp is the same vibratory motion whilst they are I a battery. In either way, its results are the 

®f cotton, first made into a kind of parch- protected from the action of oxygen, they same, and it is represented by 746 watts 

meat, and then converted into carbon by will attain a glowing white, or (in other of electric current. Now, the theoretical 

strongly heating the parchmentised filaments words) an incandescent condition, without quantity of light obtainable from one h.-p. 

in an air-tight retort. The filament in an being consumed thereby. This actually j through incandescent lamps is put down as 

E.ibon lamp is made of carbonised bamboo, happens when a strong current of electricity 300 candles, but the actual and practical 

That in the Lane-Fox lamp is prepared is sent through a filament of carbon sealed j outcome, with some of the best lamps, falls 

from broom fibre. Others have used car- I in a glass bulb exhausted of air. The ; far short of the theoretical data. Mr. 

bomsed cardboard, platinum wires coated current of electricity itself, being only a I Sprague, in his latest edition of his book on 

ith carbon, and tubes of carbon. The form of rapid motion in the particles of its! “Electricity: its Theory, Sources, and 
Edison carbon is bent to the form of ahorse- conductors, causes a sufficiently vibratory Applications. 1 ’ puts down 200 candles as the 
-he. and the makers of some other lamps | motion in the carbon to make it white hot; ! light obtainable per u.-p. through incanrtes- 

have adopted the horseshoe or arch form in but as there is no oxygen present in the i cent lamps. But the Edison-Swan United 

th-ir lamps. Some of the Swau lamps have bulb to combine with the white hot carbon, j Electric Light Company only claim an 

a spiral turn of half an inch in diameter it is not consumed bv the heat. I efficiency of 3‘5 watts per candle-power for 

t ut in the arch, thus giving an additional ! It will be well here to note that the their lamps. Now, as we get 746 watts of 
lo>p. The carbon in the Maxim lamp is bent ! carbon gets white hot only when motion of electric current per indicated H.-P. of energy, 

into tbo form of an >i or a gridiron. The i a sufficiently rapid character is imparted to and fully 10 per cent, of this is absorbed by 

. null lamps generally used iu model electric j it. This can only be attained by the tin- the resistances in_ the machine and con- 

ILbts have only the arch form of carbon, < ployment of enough energy to produce this | ducting wires, it follows that we can only 

varying in size with the resistance of the ' condition; that is to say, unless we send i get 671 watts ol current for the tamps 

Lamp or its candle power. The carbon fila- i through the carbon filament enough electric ! L-H.-P., and this, divided by 3'5, the number 

meat is firmly clipried in the ends of two ; energy to produce the necessary rate of of watts consumed per candle-power, only 

platinum wires, and those are fused in the vibration, we shall not succeed in raising it gives us an efficiency of 191 candjes per 

neck of the globe, leaving two looped ends j to a white heat. This fact should be re- i.-h.-p. This may be accepted as the efficiency 

L-uidJt; for convenience in connecting to i membered when we are planning the dynamo , of incandescent electric lighting by small 

the conducting wires from the battery or | or battery to be used in lighting a given . installations. If we can lay down a large 
dynamo. number of lamps, and rules for this purpose ' installation, demanding several thousand 

The glass globe or bnlb of the lamp is will be given further on. i c.-t\, and can use large incandescent lamps, 

blown from a piece of clear glass tube, the Cost of Electric Lighting* —The expendi- j such as the large Maxim lamps, the efficiency 

car bin 1 t-p is inserted in the bulb, and its j ture of energy necessary to raise a filament of the lamps will be much higher, 
conducting wires fused into the neck ou the of carbon to a glowing white heat in a An answer to the question of cost is, 

bottom of the bulb. On the other side, or | vacuum, must depend upon its capabilities therefore, simplified by knowing how much 
at th j top, is left a pfiece of the tube from ' of conduction and absorption. Take, for light can be got from one H.-P. of energy, 
which the bulb was blown. This tube is instance, an ordinary electric lamp requiring If we can now arrive at the cost per H.-P. to 
attached to a pijie leading to the exhaust | one-and-a-half amperes of current to render generate the required energy, and add to it 
< h of a Sprengelair pump. The pump its earbon filament incandescent. This j the cost of lamps, holders, and conducting 
l- " i to work, and all the air is pumped out \ will represent its capabilities of absorption : t wires, we can get a fair idea of the cost of 
of the lamp bulb, thereby producing therein • that is to say, it will continue to ab-ovS»the 1 an installation. In calculating the cost 

perfi-ct vacuum. When this has been energy of the electric current until the j per h.-p., some persons only start from the 

*it:q.ut'<niy obtained, a blowpipe fiame is volume of this reaches 13 amperes. A less f motor itself, and reckon the cost of main- 

madc 0. j lav "ii the connecting glass tube volume will not raise it to the required j taining the energy from the motor, such as 
elcwc t, ti: -h ilb : tins melts the glass, and incandescent condition, whilst a larger i the cost of so much coal or gas consumed 
(as the bulb is being drawn oiTf perfectly | volume will strain its ca pabilit ies of absorp- per hour: this is fallacious. The cost of 
•eaL tii; ( xhau t> l lamp. This, briefly, tion and endanger its existence, because it j everything must be put down, and 

i- an i it! t>i the methods adopted in will be liable to rupture from excess of must include all that goes to produce 

the - :o> i.r the lamps employed in strain u|*m its jnrt icles. But the above j the light: the prime cost of the motor, 
■torth-l electric I ghtinz. figures alone will not, in themselves, repre- the cost of labour in putting it down, the 

lAe Li.fKt i* —The question sent the expenditure of energy necessary to cost of^all fittings and appliances, the prime 

jay now l*. a-ked—how « in the carbon liMit up such a lamp; for we must also \ cost of the dynamo and all pertaining to 

fimoent in an exhausted bnlb be made to take into consideration the capabilities of this, as well as the cost of lamps, conducting 

give out light t An answer to this question conduction in the carbon filament. If the , wires, and fittings. This ascertatneI, a 

in* > the mysterious domain of [ carbon bridge or loop is a short and thick certain percentage should be allowed for 
ity. I my “ mj>teriou.s, B b-cause to . one. it will conduct tne required volume of [ capital sunk in the undertaking, and a rate 
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of depreciation lixed to cover probnUo cost inch of the top a hole is bored right through work of silkworm-roaring to . make one of 
of renewals at alt future time. Whim this the body, somewhat more than J in. in ilia- these winders. I will always bo 

has buon added to tho cost of fuel and motor; and brass washers are fastened with help such through tho pages of “ Shop 

at ton dan co, we may get at the actual cost of little wren's to each side, having holes con- 

the light per c.-r. hour. centric with tho holo through body, but 

It has been generally conceded that water- smaller. A straight piece of wire acts as an 

power is tho least costly method of genorat- axle above, having a little pulley ot_ 

mg electricity when this power is obtninod and the frame on which the silk is wound 

from a fall of water in a natural stream, at tho ether. This wire is about & in. thick, 

Next to this wo may take tho power of and fits the holesin the brass washers' nicely. 

steam, and tho cost oi this will vary as the Between tho frame and washer 1 liavo a 
cost of coal in certain districts. The cost of little bit of brass tubing about } in. long, The subject of my present paper marks a 
power for a gas-engine, according to Mr. and a tight lit for tho wire, which is thus distinct stop forward in the path of progress 
Sprague, may bo taken as being 75 por prevented from moving endways. for tho student of graining, since wo shall 

cent, higher than that for a steam-ongino, Tho frame is a nice piece of work, and now take in hand tho imitation of a beau- 
minus tho cost of attendance, which is, of should bo carefully made. The inside cross- tifui variety of oak wood, and which is ok- 
course, much loss in a gas-engine. Tho piece is fixed to tho wire simply by boing turned by the tlixtanper, or “wator-gmiu- 
cost of man-power may be put down os 8d. ■ pushed in tightly. The parallel bars u, n ing" process. »So far, those lessons havo 

■ per hour, and in this time he will develop are pivoted to the inner cross-piece, but dealt with the latter merely as an aveessmj 

at tho most only one-sixth of a it.-P. The cost j merely lit into tho recesses in tho front one. to oil colour graining—as in tho “over- 
of battery-power as compared with stoaid 
may bo easily soon by the following quota¬ 
tion from Mr. Sprague's remarks on tho 
subject“Now, tho oxidation of i lb. of 
coal gives the same onorgy as that of about 
7 lbs. of zinc, which costs some twenty-four 
t imes as much per pound, so that the energy 
of tho sourco is in ouo case 150 times as 

as the other, and no amount of 
sy can make the cost of energy pro¬ 
duced comparable in cost." This part of 
tins subject will come up again for more 
detailed treatment further on, when eon 

siil or ing the actual cost o.f genera ting 
by batteries to furnish current lor 

lights. 
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Graining Pollard Oak and Knotted 

Oak. 


Tjjl fig- 3.—Front Elava- 

tlou of SllJc Winder. 
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Fig. 1 .— Front Eleva¬ 
tion of Silk Winder. 
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A SIMPLE SILK WINDER. 

BY APIS. 
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Many of the readers of Wobk aro interested 

inoro or loss in tho brooding of silkworms, 
and many others aro interested in those who 
are interested in that pursuit. I am ono of 
the latter. A mania for roaring silkworms 
and making huge fortunes with their pro¬ 
duce breaks out botimos in every neigh¬ 
bourhood. Many of my young friends 
seized with tho affection. They purchased 
eggs, tho grubs appeared, and, after having 
eaten enormously, began to spin their golden 

Those, in due time, were relegated 

to the warm water basin, and tho process of 
winding tho silk begun. 

it was during this last process that I ha 

nonod to call on one of my 
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little friends. 

1 ho work appeared tedious and unpleasant. 
Ho was winding round a Indy’s visiting card, 
revolving tho card between his two hands, 
first half n. turn with the right, then tho 

.. - jt t00 i c 

ono cocoon by this 
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Tho graining of tlie 

opens tip 


Tho object ia that when tho mlk h wound graining n of onk 
the outor cross-pioco can bo slipped oth the “Pollard 11 variety, howovei 
bnrau, b pressed together nliglitly, and tho new sphere of study and p 

skein taken o if; other wise it would require learner, which will prove oven inoro w* 

means. i i to bo exit before it could como off. I made tercsting than the work apportaimn 

1 wished to lighten his labour^ but it took all my frame of lance wood, which did very imitations of tho ordinary, or mau 
mo sonio time to design tlie little winder nicely. oak. It is a fact fully recognised hy ^ 

shown m the annexed engravings. I did Tho entire apparatus is fastened to a u imitators 11 of experience that facility in 

not want to go to much trouble about it table by means of a long thin wedge put wiping out the 44 lights * J of oak is acquired 
It should be very small, capable of being between the under surface of the table top by some workers far more rapidly tlmn 
fas to nod on to a table, and, at the same and tho lower face of tho recess. This is others; whilst, on the other hand, p 

cut to a slight angle—as soon, much exag- pentedfy find the gminors who'^shmo nj 

the body, or pillar, which supports tho goratod, by tlie dotted line in Ing. 2—to suit oil imitations often outstripped in 
entire thing, is a piece of hardwood about the slope of tho wedge. A little band of and beauty of results—when it comes w 
H nt. long and 1 i m. square. Near the lower silk connects tho wheel and pulley, and tho diatom por graining — by t the some ^o\v 
ouu a deep recess is cut, wide enough to apparatus is an ornament to any drawing- j workers who were previously outshone, 
embrace tho top of any ordinary small tablo room* b Smell, certainly, has been tho results ot tlio 

lt, U in* wide. A wheel, turned from Although this will not make my protfyfs writer's observation and experience ; jny 

hard wood, A} in, in diamotqr and g- in. fortune, yet I am sure it has saved him purpose, however, is not merely to notice tue ( 

thick, is secured to the opposite side with many a weary hour’s winding, and has tact herein, but to prepare tho stuueitf 
an ordinary brass wood screw, a washer 1 made the silkworm furore loss short-lived who puts those papers to a practical u^e mr 
being placed between wheel and body. A than it otherwise would have been. an entirely different method of working; in 

libtm ivory handle is atiixod to tho wheel In conclusion, 1 would advise any ouo which, according to Iris individual tucuIU^ 
with a long thin screw. Within half an who thinks of going in for tho interesting I Ills previous rate of progress may 
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rich linal tone, such ns the real thing woutd all water-grained imitations should be ^ a few lmsoas by 

netiuire from coloured polishing and age ; worked upon the best and finest brush ^^ ^ the manipulation of tools 

S is S ntinutely aid pains- hnldon. It u ill than be lit or “flatting | or alom rr.thont lostmct oas. 

t ikind v rendered. Both of these treat- felting down with hnest pul vended pumice- lollard Oak in Oil may be grained in 

u mostly pnsetised in the West of a good Honing coat of cowl. (pamtors' meats, vrorioa* .ground in oil jkySl 
Fo'daud but in the northern couuties the '‘carriage or' coital oak ) a ill gn o a finish, bate a little of the tat terebme nibbed up 

SJ mred and ractised twenty years. ( ,. , T or fir8 ‘ be made as the ordi- 

amimpaS thti» have previously alluded to is obtained with mottler, and stiff fitches are used as £ 

iniitntion 1 ; nudefldiUUtbomMtai^lefor principle <11 that already described. The voter, and keen our work moist ssd 
the student to follow, we will give our first ground being of a richer and warmer cast, amenable to mottler and fitch* wei substitute 
attention thereto. Having the tools before- we commence with a full wash of burnt turpentine. The brushes are dipped into 
mentioned conveniently to hand, and also a sienna ; then with the sponge dipped into cltan turps, and then the superfluity nre^ed 
essel with a little beer, some water, and a the Vandyke, and also slightly into the out before using them on pur panel The 
iuie eachof Vandyke brown,blue-black,and blue-black, we dab in the dark masses of ftual glazing is worked as in the distemper 

lilule the former withbLr toa fluid Win of dark colour where it appears desirable, varnish or bind down the ear herjrocess, u 

ohl plates or basins, and the sienna to a thin With the large mottler we now work the consequence of it being oil-grained, 
wash in a third vessel. With the large sash colour surrounding the knots into one ifoo| o/ Octi is an imitation much akm to 

over the work, and with the pencil overgrainer allows us to do without moving the colours, “"J j therefore could ^not 

Sft&S&Wht&finoVin which overgrainer leefore used, wo take the thin P««bly * KTStafa S2S W 

soften each individual I the overgram with a thin wash of \ andyke. a branch n y .'1^ 0 [ a piece 

varnishing oF 5 binding down” coating s chaser or, perhaps, through gw .'^ 
now given, and then the work is ghtzed with value, the plank Q ^ : na rQjjwwH 
(Fig. 2.) The work must l Vandyke, if desired full and rich in complete J 0U y^ m r ^ e wan t of trade and 

must be considered, wegiveit a coat of Japan we wish totone down the warmth. 1 roviding teeli n cal educatio 

old size and turps in equal parts. It is we use beer with our pigments, wc can, with emp moa. caUed-ia a useful and 

then ready for the final glazing or over- care, always wet our work over, and thusisee 0 f combined knotted and 

shading, which is also done in beer. the colour when varnished. In the fiist cffertiye i.mi a * W00(i , It ia com-B 

The final <jlining of the Pollard Oak process of such mutations _ wo are therefore S ^ . , v u hn plaining oak in oil, for 
imitation I am now describing is a similar able to make little alterations or additions monly ujed^ jh gtile8 . It UI 

process to the first mottling, shown in Fig. I, by re-wetting the woik \\ Licli may ha o , ? attempt at the richness and variety 

a wash of fine blue-block. With the latter In offering these directions to the learner of root .of oak gra ( ^ there w6 many 

pigment we must use a fluid strong in beer, of graining, the writers chief desire is to w ^teuas niasty ^ w i t h thal 

as black is a very bad binder, and this is one make the modus opemndt and the reason a ® d a brief desenp- 

of those exceptions in which the grainer— thereof plain and apparent to those readers panels so vurie^ x ^ & black ^ ^ 

however strong may be his abhorrence to it of Work who have no better way open to [, lt ; MiTiTrii;t .: rin » 0 f its'appearance. (Fig. 4.) 
as a beverage—will find beer to be necessary, them for obtaining instructions upon imi- s\^Q Knotted Oak is * w wm, 

If Vandyke brown is m Lxed w i th black, the tating woo da The few black and white around with a dash of uinbcr 

strong binding powers of the former are illustrations which we have attempted in "ch b g, E raining-coloui th® b® 6 * 

sullicieut for the two ; but as nothing is more these papers are in no way given as exam- tner_ ^ , her. A little of th® pig® 88 ] 

annoying or disastrous than to find our pies or “copies,” but solely os pictorial ai ^ s . i»«n made to ordinary wor>t'nc coo- 

lazing colour working up with the final I to the letterpress. The advice given in my . ® nanel is rubbed in 

varnishing, even in the latter case it is best opening paper of procuring cither pood I siste y l slightly combed, 
to use weak beer. Having therefore natural samples of woods, or imitations ® ,, v roun( i ttcb wb uv»^- 

brushed over our panel with the blue-black grained by a good professional worker, must stiff,.scr y> Q|1 j y slightly thinned.^ 

wash, we take the wash-leather, and after be applied to all these varieties; and when P __j the dark knots 

wiping out a few sharp and small reflective the student has obtained all the assistance ten 11 ’ , i;, r „ gr g ^h work round 

liglits/amongst the knots, we roll the leather he is able to gather from this present aid, with , j the surrounding f 

over the panel in such a manner as to get I his best plan would bo to take practical and giv towards the other 

depth and transparency to the whole lessons, directly or by intelligent observa- growing ni , ^ fine net 

previous work. (Fig. 3.) If these methods tion, from those experienced workers whose panel. _i:-htlv combed bftl/> 
have been carefully followed the panel will imitations are their best recommendations, across tne ig v . ots . 

give a rich and natural woody effect, and will l As in all arts and crafts, practice will and lead towa _-j T ^ , 

make an admirable foil to the maiden oak must beget experience and knowledge, and pencil a ^ n*g knotted 
stile 3 when used on doors. Where possible, the young grainer will often produce more I taking tro 1 ."30 
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few lines of grain we 
one to a dark edge by the aid of the badger; 
when all are so treated, we take our sable 
pencil, and with a little black we paint in 
the numberless fine dark veins which cross 

opposite direction the fainter cross 

grain, and which work from one set of knots 
to another set. 
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point of the tie-beam, still more 
it. and must bo admitted to be bad 

Better far to leave the 


*. 


t . „ circumstances, “time and cost,” of the upright, the resistance to the downward weakest 
Tv whan dry we overgrain in distemper force being greater—let us say, three times weakens _ 

_ wa a, of Vandyke. The combined that of the resistance of the wood to side construction. _ _ 

treatment of figure and knots gives full thrusts—the diagonal of equal forces will no tie-beam its full strength, and plant On it 

nn , f or display in the last process, and a longer be at an angle of 4o* because either two blocks to maintain the foot of the post 
“Citable an d natural effect may thus be force, if sufficient to fracture at all, would in position lengthwise, and bolt to the tw& q j, 

nhteiuL-d without much more cost than of fracture the lesser resistance, in this sup side-pieces saddling it as it were, athwart rm 

° nanel of maiden oak. posed case, in one-third of the time that ships, or even bolting theside-pieces only tq 

■*“ I would be required to fracture and overcome [ the post, as even a 

the greater resistance. Or, what comes to 
the same thing, one-third the side thrust 
CONSTRUCTIVE STRENGTH IN I and the same downward thrust would give 

WOODWORK. | diagonal of the forces at an angle of *15°. 

This reasoning shows that, given the re¬ 
sisting power of the same wood laterally 
and perpendicularly—we can predicate the 

this case evidently, on the I frequently, owin 
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g trie siue-pieces onty t 

_ hole bored through th 

tie-beam sadly weakens it. The principal 
thus constructed may be of considerably 
lighter dimensions than the former method 

E evmits, without loss of strength, but should 

ave an iron tie-strap. 

Every one is aware that wood varies eon 
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y in the direction of the grain, which 

to the more or less ex- 
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ana perp-evi 

diagonal, in this case evidently, on the J frequently, owing w wju mum ui 
former assumption of one-third the former posed situation of the trunk of the tree 
equals the whole of the latter in breaking J whence it has been cut, and the angles at 
Dower—the angle would be altered from 45 g 1 which branches have forked from it^runa. 
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power—the angle would be altered from 45** 

In my first paper on this subject (see page I to that of one-third to one, viz., 30* (one | out, and is^termed 

165), I disposed of the different modes of equalling 90°, i.e., a right angle, because wo ' * " 

i joiuting boards together, and alluded to premise a perpendicular and a horizontal 

mortise and tenon joints for framing, and force). Tables are published giving the co- I 

propote to take framing as my j efficient strains of all sorts of wood and use this for tic-beams would be considered 

present subject. Before attempting to metals—calculated upon the base of square by nte as bad construction. It would be , , 

show how strength of construction cau inch sections—and also giving a third class usefully employed as a post, for blocking, or 

be best attained in framing, let me first of strain, which I am about to explain ; and any portion ot the work where the only 
point out the conditions to be ascertained, these tables give us the power of accurately strain was a crushing one. Hence I would 

Firstly, it is evident that wood being ascertaining the exact diagonal of both urge workmen to exercise,their judgment m 

fibrous, that is, composed of fibres closely equal and unequal forces acting either selecting timbers for certain purposes,_more 
packed together, familiarly termed the against each other, partly or entirely, or with a view to their fitness than their ac- 
grain, can be much more readily broken in different directions altogether. I do not cidental convenience of size, which, even if 
transversely than in a longitudinal direction, mean to say that in woodwork it is ab- j it entails a little more trouble and labour, is 
whilst it is much more easily split longitu- solutely necessary that the carpenter or of considerably more importance in good 
dinatly than transversely ; in fact, it is very cabinet maker should go into such calcula- work. This is the more important when wo 
nearly true to say that wood cannot be split tions as those indicated, but I do say, and remember that an architect designs a roof 
or cleft across the gain. There is, however, mean it, that ho should have a thoroughly on the general lines of habitual calculation, 
another sort of strain to which wood may clear understanding in his own mind of allowing, of course, a margin above and 
bo subjected other than a breaking strain, these facts, so as to know beforehand where beyond what is termed the breaking strain 
which is called the crushing strain, that his work is likely to break if strain sufficient but does not, and cannot, make allowance 
is to say, that with the grain upright a were put upon it, so that he may avoid for any improper use of a weaker piece of 
superimposed weight will, if heavy enough, in his construction leaving weak points. He timber than his usual averages, 
ultimately crush the fibrous tissue of which should know how to put his work together There is yet another strainto which wood 
the wood consists, whilst experiment proves so that it shall be strongest wherever the is inherently susceptible, namely: the in- , 
that this crushing strain wilt much more forces are likely to have their strongest ternal strain of contraction; and as this 
easily destroy the tissue if applied on side tendency to destroy it. He will then be is, invariably, unlike metal, in width or 
grain wood. The reason for this is not far able to avoid heaviness, clumsiness, and thickness, or both, only never in length, no 
to seek. The fibres being laid alongside waste of material and strength in the construction which ignores this strain, or 
each other, and cohering Dy attraction in wrong place, where the forces actually does not compensate for it in some way* 
tamiuie or layers, are, so long as the piece counteract each other by neutralising each or other, can be considered good. Thus 
of wood is straight, of equal length ; but so others’effect. _ _ _ any large surface of wood, either framed 

soon as a sufficient weight is applied to 1 The third kind of strain is the opposite together or not, ns the cose may be, which 
bend the wood, some of the layers of the to the foregoing in every way. Crush- experience teaches us will shrink in time, 
grain are deflected (i.r., the under side ones) ing strains and side thrusts are pushing should he so put together as not to involve 
more than others; anu as a straight line is strains, not pulling strains. They do not any necessity for the joints to be forced ■ 
the shortest distance between two points, it destroy cohesion of particles as do pulling open or the grain to split in shrinking. In ^ 
follows that to some degree, no matter how strains, and the latter are, therefore, termed other words, table tops, panels, and other 1 

slight, a movement takes placo between the tensile, that is, stretching strains.^ A familiar surfaces, should never be held by their sides, 
layers where they lie contiguous, which example of tensile strains is noticeable in a j or in such a manner as to disallow their 
necessarily introduces a split or cleft, and drawer front, where the self-evident ten- i shrinkage from taking place naturally and 
the weight superimposed breaks up their deucy is to pull it away from the dovetail without restraint. Something must give 
union, and deals with them as separate joints with the two sides, which in this case, way if such restraint be imposed in their 
jil.'ccs laid one upon the other, instead of as it should be noticed* is perpendicular to the construction : joints will open or the w A 

ii they were one united whole. Hitherto, I grain of the sides, which explains why the will split, and no matter how good the 

havu been talking of weight acting in the “pins” are on the drawer front and the general workmanship may be, the result of 
direction of gravitation only, which, to keep “tails” on the sides; if they were revered bad construction will ruin everything, 
clear ideal of, we designate as perpen- the tensile strain of opening tho drawer bringing its own disgrace with it It is no 
dicular strain. The science -of mechanics would,inevitably draw tho “pins’’out. An- excuse to plead that wood will shrink, do 
teaches us that there are other strains, such other instance of tensile strains is in the I what you will; this only aggravates matters, 
as side thrust, t.a, lateral strain; and, going roof principal, where it is very important, Your knowledge of the fact ought all the 
further still, proves to us that where two though not perhaps so evident at first sight, more to have made you careful to obviate 
forces, or strains, act in different directions, I The Beam, usually called a tie-beam, is sub- its effect by such expedients as have been* 
these forces neutralise each other in an ject to a tensile strain, caused by the weight found to answer the purpose. In tables mn 
ascertainable degree, and enable us to pro- of the roof having a tendency to force out drawing-boards this may bo overcome by 

di'-ate with absolute certainty where ana in the walls which carry it. It is also subject “buttoning’’ at the ends, or by screwing to- 
what direction the line of fracture resulting to a perpendicular side thrust (by this 1 battens underneath from the back through 
from these combined strains, equal or un* mean a perpendicular strain on the side slots instead of round holes, so that 
equal, will be sure to take. For instance, grain, which, of course, runs horizontally), contraction the buttons or the screws cno . 
where a force acta perpendicularly and an and evidently this force is greatest half-way move iuwards instead of remaining fixed, 

equal force ftctA hftrunntallv tliA litiA nf hafeween the stmnorts at each end. that is. whilst panels should be left* of course. lon«0 
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grained stuff in consequence, 
is better able to resist crushing strains than 
either side thrusts or tensile strains* and to 
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equal, will be sure to take. 

where a force sett perpendicularly and ah |i_ _ - . 

equal force acts horizontally, the line of between the supports at each end, that is, whilst panels should be left, of course, loo* 

fracture will he in a diagonal direction, in the exact middle. Now, although it is in the grooves, and not glued or held rigid 

equidistant between the two, viz., at an almost universally done, a mortise to take by any means. Having thus, perhaps tort 

angle of 45°; but if the piece of wood be the foot of a king-post at this, the very | briefly sketched the various strains to wnidi 
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all construction in wood, as a material, must ! being brought nearer together by a crush- | only in the lengthwise direction, aa we have 

or may be subjected and their difference in ing strain or being forced apart by tensile seen that the width is always liable 

cleared, it must not be assumed that I strain, always provided the cross-bar is shrinkage. Although in the case of gla]& 

mean that these forces will be by any | tenoned into the frame at k and l, and 1 it acts in both directions, being brittSTT. 

means constant, nor that any n < ___ jr ou "kt to be too much 

one force alone will invariably g B'VB|lh V V - ^• • >*.'] Q relied upon. The cross-bar may 

act in a given direction. To fc|ifr3Hllsssg s, — ~ " ~~ L 1- '** to prevent break 

make this perfectly clear, such l ,''j a ? e i “li t in °^ er cases, the size 

member of any construction de- Em- nJki l k r ' 1 ssm- ' ~ - y ~l—- 7 ^ ot the frame and the amount 

signed to resist, sav, a crushing ][jr.[j]| scale of Figs. l-s Jnciu- M <«»d variety of strains to which 

instead, or, in some Inflllllll Eive, u in. to 1 ft. . !t ,na y destined by its . .. 

cases, even simultaneously, be l.jjlmll] \. I r, pose to be subjected necessitate 

also subjected to a tensile strain, | I changing its character, and it 

or a side thrust, or both, a con- ill ]||U \ I ’’ becomes a cross-rail n, Fig. 

tingeucy that in all good cou- X/* I- ‘' 1 tenone d into the frame at 

struction should be foreseen lIumliN >■** I ' • } each end, and at its centre in 

and provided for so as to eli- |]H[[IU| / \ I ' its turn mortised to receive 

sible source of IlgJ| ||| /* \ I . muntings m,m, their other ex 

a view to this, | jj|!f!lJi|| y*' \ | •• '| tremities being tenoned into 

the opposite members of the 
frame, technically termed top 
and bottom rails. 

Without going into deriva¬ 
tions of the term “muntings, 
it is much more to a useful 
purpose to consider their func¬ 
tions, and the strains they are 
designed to counteract. By the 

si juareness of their shoulders, if 
also fox-wedged, which alas, too 

lected 
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minate every 
weakness, 
framing is resorted to. By 
framing, I mean so putting to¬ 
gether component parts of any 
construction that they may hold 
together under ordinary strains 

hence we have simple and 
compound frames. The simple 
frame (Fig. 1 ) consists of four 

pieces of wood united at the 
corners, a , /#, r, and d, in such 

wi*e as to be almost as strong 
and very much lighter than a 

solid piece of timber of the 
same outside dimensions. The 
corners mav be halved to 
gether (as in Fig. 2 ), t bein 
ide view and f plan, in whic 
the portion shaded shows where 
the naif of the 
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Fig, L—Diagram showing *' Diagonal of Forces. 
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they help to 


.**■[ often, is.neg 

make the framing more rigid 
they' also serve as struts against 
compressive strains and as tie- 
bars against tensile ones, thus 
holding in and keeping out at 
one and the same tune the top 
and bottom rails, whilst they 

also add to the strength of the 
cross-rail in like manner by 

maintaining it in its designed 

position and deriving from it 
and the other rails, in return 
for services thus rendered, so 
to speak, a power of keeping 
itself in position. It may par 
take of the character of a fairy 
tale, or fable, thus to endue 
what we may call dead or inert 
m matter with any power to 

sist, even passively, strains from 
within and without; but in 
the infinitely lesser degree that 

man, by studying the laws that 
1 the Great Architect of the 

Universe has designed to 
govern matter, can. command, 
if not create, combinations of 

bythought- 

fuf study, and bright and cheer 
ful labour as a means to an 
end, is it not possible for the 

moment to accredit matter 

mind with 
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Fig. 2 . 

Halved Joint 
of Frame. 


Fig. 3. 

u MM: 


one piece under 
lies half the other piece. r Z— 
is not by any means good con 
struction, as it depends either 
on the glue or nailing or screw 
ing of the halved portions to 
gether; it is therefore seldom 
resorted to in permanent work. 

V simple frame may be also 
mitred together (see Fig. 3) or 
halved and mitred (as in Figs. 

4 and 5). There is very little 
strength—which in both cases 
is sacrificed to appearance—in 

these methods of uniting a frame 
together, and it is used almost 
exclusively for picture frames 
or mirrors, or other similar 
articles. Then again, framing 
may be dovetailed together (as 
in Fig. 6 ); but this again is 

weak, because the “ pins " may 
be drawn out of the tails. By 
far the best means of framing 
up is that of mortising and 
tenoning the corners together 
(see Fig. 7), where the shaded 
portion, g hj i, shows the tenon 
passing through the mortise, so 

that when glued it may be 
firmly wedged home to the 
shoulder at g and i. If the 
tenon be made as described 
in ^ my _ find paper ^and Ulus 

very account, and therefore variona means wedged either from outside or by fox- | muntings be ing rebated tore ceifB the pane 

' are resorted to to strengthen them, and wedges in a concealed mortis©* Sometimes, || which are more or less well (ernefly _ 

‘ they then become what I have termed where the frame is to be filled in either j it whispered) fitted into the rebates c , 

above, compound. The cross-bar h l in with panels, or, in the case of window sashes, 1 being glued and wedged up. Verily, ^ ' 

rig* 8 exhibits one method of stiffening a with glass, which (both being square) would men who can and who would prefer . 
frame; it prevents the points h and l from I add to its rigidity, the former must be their work to their owil satisfaction a 
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directed by man's 
fanciful powers such as these f 

At any rate, it will not fog any 

practical mind thus to play at 

work, but may tend to 

pleasure thus to endow soulless 
! 1 [|| matter with the intelligence 

p*;| breathed into it by man. tp 4 

and does not hurt, j 

said when he 1 
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Constructive Strength in Woodwork. 
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tempted by the competition of used for the panels. It has been shown that used until the width of the board was re 
labour and foreign machine-made panels shrink in width, but not in length ; duced beyond the point to which it could 
, , -.-faint the details of craftsmanship therefore it follows that panels diagonally ever contract before placing it in position. 
^ 0 *j*ftdnee inferior work far below their put in will not shrink so much in one direc- Thus floorboards, matched lining, and other 
411 Lhties because the public, who are tion as perpendicular ones, but will shrink large surfaces, the joints of which notoriously 

capatu 1 , ^ n j ca |jy 0 f t j ie wan ta and de- slightly more in the other direction, be- open in time, and m contracting weaken the 
jgnor&ui. con 3 tmc jj ve strength, never ask cause the diagonal is the mean of their framing in which they are set. might be 
I ? Aa ,,-stion raised by the old conundrum, shrinkage (%.«., is between the shrinking in compressed sufficiently to take nil tendency 
when 13 a door not ft door ? ” width and the non-shrinkage in length); to contract out of them. In doors, panelled 

T have shown that strains act in the but as this shrinkage is at an angle it partitions, and similar constructions the 

.j 0 f lyfo forces which may have becomes much less than if it were on the framing of which is wood, I do not Beo 
K-r1 and probably was the reason why the square; in fact, it is virtually imperceptible, why the filling should also bo of wood ; it 

onks of old ” adopted in Gothic doors so that tensile and compressive strains would, in painted work, be better to em 
Jdatherframing the principle of diagonal I destroy each other if coincident in time and I ploy sheet metal, paper boards, or mill 

struts and diagonal panelling, liefer to side thrusts through loss of fulcrum for boards, vulcanite, or other non-contrnrting 

* Viir 1 where you will see a shoulder x y. leverage can only exert an infinitesimal substance which would always remain of the 

• l, lg ' f orce acted in the direction of the portion of their force, the latent remainder same size, and thus afford a constant support 
Arrow at a or the contrary, the result would oeing carried down and vitiated in what I by close fitting at the bottom of the grooves 
L either’that x or y would become the have called the simple frame, by absorption to maintain the styles square w ith the cross 
fulcrum of a bent lever, one arm of which in the direction s where the m ate rial emp 1 oyed, rail and top and bottom rails. A filling 
would equal a x and the other .«■ y, or w y \ vis., wood, is strongest and most powerful in which by contraction goes 
would be one arm and y x the other—a its resistance. Another consideration that work and leaves room for 

i leverage of eight or ten to one. Tt follows ! wall emphatically assert its existence in I to fulfil the object of good construction, but 
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«6- 9- Fig. 10. Fig. 11. Fig. 12. 

?lg, 9.—Ordinary Door. Fig. 10.—Door Cross Panelled with Diagonal Filling. Fig. 11.—Door with Diagonal Struts and Panelling Parallel. Fig. 12. 
Door with Diagonal Matched Panelling. Fig. 13.—“Cross Buttock" Door Ledge boarded flush on one Side. (Scale of Figs. 9-13 Inclusive, A la. to 1 ft 


Fig. 13. 






that the frame could not withstand the door-framing is that the strain imposed on by substitution of wood which lias been de 
force however moderate in either directum , it in opening it and closing it develops a prived of its power of contracting and is 
at a. Therefore the point b would be twisting motion or tendency to some extent therefore to be relied upon not to work 
moved, or, what is equally fatal, would > counteracted by the fixed points or fulcmms ! mischief, or of some other material which 
have a tendency to be moved to the right ' supplied by the attachment to the posts by ! does not contract at all, wo can afford to use 
or left. Supposing that the forces were hinges, but which also re acts in the twisting, for framing wood of slighter dimensions amt 
pretty near equal, the result, as before j Other developments of this thesis of thus effect economy of material. Let me 
shown, would give the diagonal of the 1 diagonal strutting in framing are shown in instance a door of what I consider the best 
iorces, as the dotted line a <1 would I’igs. 10 ,'t, 12 , and 13 , which explain them- construction, say Fig. 10, which, if made out 
show. Wow a strut with a d as its selves and call for no special description, of U in. stuff with diagonal $ in. panelling, 
central line would absorb the forces com- except that it should be noted in Fig. 13 would be subject to a minimum contraction, 
■ Ef r^ ‘ or mastery, t.c., the force act- that the cross-rail is dispensed with and the yet would contract enough to nullify the 
[ “f , rc 7? !' J Bht to left, that acting down- filling in, instead of panelling, is here support it ought to afford to the main- 

triwkiHi " at ^i! ng ri "ht on matched boarding flush on one side, bat- tenance of perpendicularity of styles and 

I ^ CI1 ^ ] ever » h.nd that toned by diagonal battens which are tenoned squareness of rails, and would be still pretty 

r t .. 8 ln a tensile manner from h to c as into the simple frame, the enclosed part op strong. It could, by substitution of non-con 

t *"| ^ negatived by being exerted at nr showing where the battens are halved, tractivo filling, be made even stronger when 

I g i (i - g 03 j T , ? s ^ rU t W ,“® SQ ** nl; ro lino When I come to consider and explain con- made ontof II in. stuff, with Jin. panelling, 
I th a ftmU1 “ )Qa tead of framing, as in structivo strength in metal, I shall have to thus effecting an nil round saving of 111a 

iu twawIah^L °j r ’ aan, l tnuntings allude to casting under compression, a most Lberial, weight, and labour, enhancing, rather 
,j? jj, cscnbed we substitute on powerful factor, and here let me apply the than detracting from, strength of construe 
1 1 ILiy ?,* 1 ~ and . t f n °° into it diagonal same prmcipl. in a modified foml to the tion. 

of tiift jmrir 1 t ^ D0T1 ^ 1D ^? the corner ft, c j tnaierial now under conaideration—wood 

2nt^!* ^ p ? Jnim ?i pr0Vlded th e mortises 

1 terfere with and weaken those of 

the Rtyle and rail at b and c), the very 

ofatrength of construction is reached, es- 

P ol y if diagonal matched boarding be 


■ 


» 


Wokk readers will perceive that I am 
which is as compressible at ordinary tem- thus going a little beyond the recognised 
peratures as metal when raised to melting boundaries in these remarks, but they need 
point. Now I suggest that to overcome not fear that I shall take them “beyond 

contraction of side grain wood, a sufficient their depth,” even if they strike out in new 
crushing strain or pressure might be readily departures. Those master builders who now 
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buy American and Swedish, or Norwegian I repair a broken brick or to put in an military. It consists of a tube o£ vulcanised 
doors, instead of using English labour, have I entirely new set, the first thing is to mix rubber, * in. thick, lot into a piece of 

the excuse that they are cheaper. But they the fire-clay (sold by most ironmongers in same material moulded to th e sectio n shown 
.simply buy “a pig in a poke,” taking gum- the dry form as Stourbridge clay) into a and cemented to it with a solution of rubber 
cicnt care, however, of “number one" to stiff paste with water, and to do satisfactory in benzine or naphtha. The foot of the 
sell it again before the “poke" is removed, work, this paste must bo stiff enough to crutch should be reduced to }in., and then 

But this sort of thing can be foreseen to stand by itself when cut into slabs about inserted into the tube, a small piece of wood 

have a not far distant ending. Timber 1£ in. in thickness. Next, having cleaned or iron wire being inserted with it, to allow 

takes longer to grow than to cut down, and out the grate, and, in case of repairs to a the air to escape, which, when removed, the *• 
demand will fetch up prices; exhaustion of broken brick, picked out any loose frag- tube collapses tight to the foot of the | 
•supply (as in the case of our own coalfields) ments, thoroughly wet with a brush or the crutch, and it will then never come off. 
will again enhance prices. Courted labour hand all the parts where the new brick is These shoes last much longer than leather \ 

will demand in the increasingly enlightened to touch the grate.. There is no need to ones. J. W. BL 

condition of workmen all over the world, flood the grate, but just give as much water 

better pay, and foreign joinery cannot as can be absorbed, and no more. Most 

therefore for any lengthened period domi- grates have some firebrick in them, and the 

nate the market. To shorten that period I amount of water that can be absorbed will 

suggest superiority of strength of construe- be very easily seen. 

tiou, applied to English work: the substi- Next, without any hurry—for the clay 
tutiun of sheet iron panels for doors, does not set instantaneously, like plaster of 

enabling the maker of the frame to reduce Paris—lay the cement into the place it is to 

thicknesses, without sacrificing strength, occupy in the grate, using a trowel or 

securing rigidity and extra lightness, at spatula of wood, and pressing it equally in 

lower cost. _ But all slovenly work, such its place. For my own part, I prefer to use 

as bad mortising and tenoning, too often my fingers first, and finish the surface off 

passed in the case of muntings, which .1 with a piece of wood, 
under these conditions only seemingly are Where cheeks and a back are required 

of any structural strength at all, should be in a grate (and this helps to keep down the 

put down with firmness by all English coal merchant's bill), 1 put them in all in _ . . 

builders. If the muntings be properly tenoned one piece, and am inclined to think that the f 8 Pf I : L * “ d . effective, c'vriage jack or-setter 
and mortises be cut deep ana square and brick lasts longer when in one piece than *or lifting camagea by the »de from the proms. 

fox-wedged till they are neld home, after- when composed of three pieces, as usually L<< t ”«.i 

wards pinned with pod dowels, they add to sold in the shops: and the reasons arc mJLmi Portway & 

the strength of the framing as much ormore these:—that the brick in one piece has toise ” Stove Works, Halstead, East. It wa 
than the members of what I call the simple greater solidity; there is less chance of fine B j 8t3 0 f an upright 

framing (or, as the French call it, the entowr* ashes and dust getting behind or under- j cylinder on a base 

wje t that is the surroundings). Then if the death ; thus the risk of breakage is consider 
panels, non-contractive, fit all round they | ably diminished, and the brick cools 
may be glued in place, thus adding to the 

strength by homing to the sides of the 
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Patentees, ma nojadurtr*, and dealers generally are rs- 
guested to tend prospectuses, bttii etc., of Iteir rptciali* 
ties in machinery, and workshop appliances fa tt« 

Editor of Work for nolle* in **Our GuUU to Good 

Thtiuja," It is desirable that specimens should U sent 
for examination and testing in ad eases when this can bt 
done without ineonwnfcnefl, fipecimeru thus mstotd 
will be returned at tht earliest opportunity, 
understood that everything is no l wed T t* wrtM 

on its merits only , and that, as it ti in the power of 9»y 

one who has a useful article for talc to obtain mention 

of if in Chit department of WORK without charge, fti 
notices given partake in no way of the not ttri of o&ser- 

UsemenU* 
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61 .— A New Cauriaok Jack, 
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about 20 in. 

more I hi^h; into this 

cylinder is a rod 
with a crutch top 

_ __ __ _ _ n, which works 

be done overnight, the clay maybe left to | [™[ 1 h” d h°ight 

of a.xlua from the 

f^round; a handle 

the grooves, which instead of being ploughed I but the result, in my own experience, is a I £ y 1]nderand crutch* 
can lie cheaply cut by circular saws, as is j perfectly durable and economical brick— rod eliding piece d. 
now done in tloor-boarding with hoop iron economical in itself, as costing something Tift jack is put 
tongues, which ought also to be warmed under one penny per pound, and economical, under the axle of a 
and cemented in place with hot shellac to as lessening the consumption of coal. carriage, the handle 

ensuro ffooU work, and all contraction first In conclusion I may add that in putting raised horizontally, 

cum pressed out of the boards- Having thus in a whole set in one piece, it is as well, I &nd tlie crutch 
treated of framing, I must defer to another though not absolutely necessary, to let the I t0 .the axle 

chapter the consideration of what may be brick taper slightly from the bottom to the be rdlstd * 

termed cubic framing, as this subject de- top—say, from 2iin. at the bottom up to 
mauds too much space for the present By | in. at the top. H. J. L. J. Masse, ' of lhe bantUo act ' 
cubic framing I mean where the third di¬ 
mension comes in, as for instance in a table. 

The top of a table may be a frame, or laid 
upon a frame, such as 1 have .just treated 
or, but the third dimension, inclusive of 

fixing the legs to a frame perpendicularly, 

which itself is horizontal, involves several 
intricate questions of strains and strength, 

which perforce I must defer. 


A 


thus adding to the equally when the fire goes out. 

1 j When the fire-clay is firmly in its place, a 
grooves in which they are set, where- fire may be lighted at once, or if the work 

by tensile and side thrust strains are 

neutralised. If sheet iron be used for I dry until the morning. 

[Kinds instead of glue, the iron should be There is no need to go into the chemical 
warmed and hot shellac used to fix them in details of the action of the fire on the clay, 

esult, in 

durable 


I 


ft 


press! ng 

thrj connecting rod 

e to a vertical line 

Many yearn ago I designed an indiarubber . *bo fulcrum 

shoe for crutches, the use of which prevents hearing beyond _‘“®. 2 ■ d 

the user from having his crutches slip from | jj 5 1 a f n J j ” t ill the handle ia’ raised agm 

to the horizontal line. It is made in tU j 

Nos. 1, 2, and 3. The height of the» 

,h 1 * m., 18 in., and 21 in. reepechwiy. 
No. 1 will lift the axle of a carriage "eigtung 

6 cwt. 20 in. from the ground; No. 2, the *-» 

10 cwt. 25 in. from to# 
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Indlarubbeb Shoe for Crutches. 


Portway'* Carriage Jwx 


P 


aboim j tha 




HLZ(;,S 




* 


* 


I 


> 




< 


“I k 


i 


El 




t 


■/> 




1 








It I 


I 




*H 


( 


1 


of a carriage weighing 

ground; and No. 3 , the axle of » tm 

weighing a ton, 29 in. from the ground. Jj 
are sold at 6a., 7a. 6d, p and 10a. respectively. 
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.MEANS, MODES, AND METHODS 
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Firebricks. 

It may not be generally known that fire¬ 
brick in the shape of cheeks aud backs for _ 

open or closed stoves and ranges can be I .... C"J. SS. I ,,,-,j 1 _ wi.xa 

manufactured easily, and broken toes re- Indiarubber Shoe for Crutches. coipriwa^m fi vTT mx hundred racipe*.^ 

paired, at home, by any one who may have . instmetiona for mixing and using cemenU,, 

the tune and the inclination to do so, and under him, even upon ice or polished marble ".V” “J^iahes etc with much useful vSf; 

with a Comparatively small outlay of money. I or oak flooring. It was made by Messrs, with recard to exterior and interionw*- 

Of coffrse, the Bhops advise folk to buy a [ Macintosh 4 Co., but never having been it must have cost it* compiler and publisher. M*' 

new set when a brick is broken, but with a I advertised, never got into general use. I \y McQuhuc, Cockennouth, much time 

vievc (0 helping those who wish to help encloBe sketch of it, also a section, thinking march. Its price is la., or If. Id -' 

themselves, I will explain the mode of set- that, as it answered perfectly well, it might There is no workman, profaasional or^amw 

tiDg to work. be taken up as an article for sale, especially who will not find something useful to 

Now, whether the object in view is to by the hospital surgeons, civil as well as aixty-four Th* 
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card. With reference to the ordinary training (?) of Tool for Dowels,— Constant Reader {PrrtfftV 
house painters, the introduction with which iny —Tho only way to make dowels across the Rfa& 
papers were commenced will show you to what of the wood for stopping screw holes so as to oleaa 
extent I am familiar wit h the state or affairs* No off neatly, is to have the dowels turned tn the lathe* 
book could possibly teach you all you surest, or I hare used many of oak and elm for coffin making, 
make a person, by literary knowledge alone* a and other people that I know do the same. I do 

. . t ^ .* th* colourist The faculty for colour* like that for not say that Constant Reader cannot cut tho 

• In consequence of we pressure uj^n music, is to a very definite extent born In us* The dowels with a sharp gouge, but the best and 

^*55^ ms? future same sensitiveness to hard and harsh effects, riis* cheapest plan is to turn thorn, or got a wood turner 

requested to be brief ana concise in all j t cords* and want of balance in colours, enures na- to do so* If you want the plugs 1 in. in diameter,, 

questions ana replies. turally to a born colourist* just as similar arrange- saw U in. off the end of 11 in, board* take off the 

In answering any of the *Qiuttum* submitted to Corns- meats of sound strike the hearing of a musically- corners, and send to the turner, Undert&kers keep 

or in t referring to anything that has up- gifted person. Granted that almost any faculty can these plugs instock for their cases, and they arc 
prareit in “Saop, writers art requested to refer to the he cultivated by fctudy aud perseverance to a very made as above,—B. A* B, 

ami pa/Ji Of nvpilhpr 0 /Work rn _ _ «p|«Ar r.rinSImr I*»n*rTrt fhn tvA 

zxrzsss s-arsasf s ersts Ss»fs 

Xm a rX kt bLn Kiy ,1m. AnsXr, «». Tools"forked bv Handlnd Machfne " ZS8S2S 

ttu&ssxvfjnsa** aaat g**- w 

Nickel-plating. — Fritz (Holloway). 

L—Letters from Correspondents. articles to be nickel-plated must first be scoured 

„ _ _ # , j clean uml bright with & surface free from blemishes 

Miire Cramp. - Kildqnan (Inverness) writes: as in a finished article. To do this it is necessary 

I was spending a hard-earned and all too brief to use acid dips to clear off oxides, and potash dips 

holiday in a. remote Highland glen when Work to clean off grease and animal impurities. L_ 

( No. m reached me a week behind time, and ns article on “Brass and Brassing/ 1 pp. 597—509, Yob L, 

I adhered to my fixed determination to avoid all I fur information on cleaning the articles. When 

correspondence, pro fem*, hence my delay in re* well rinsed, give lhem a dip in cyanide of potassium 

plying to the strictures of Cudgktu (see page 2, o). \ solution before placing in the metal plating solution. 

I coulc^h l do not understand wniifc lie Is 01171011 I (2) Iron and brass articles may be plated in the bqjho 

at* In tho mitre cramp described by me and solution, but it is not advisable to plate them to- 

H. B. (Chatham), the central triangular piece must gelher at the same time. (3) Polish on a prop 

have its apex a perfect right angle thus : Comice ColourinEs polishing lathe by means of revolving ragaolli 

a a c is a right angle. The saw cut a * ’ and mops charged with Sheffield Um©.—OB 

?k^Jf,? i U ^^ H 1 ?, successful degree, yet but very few persons have Magnesium Wire. 

“”® ?J*/\* m Ka C ,ka-iiJ?*2,iL*? any idea of the immense amount of study and ZTtaptrs).—~The wire you inquire about 

n hi a r patience demanded to originate colour harmonies, when lit* burns like electric light*” is probably 

JinJi' . u „ nfnnw'„,I2 women, whose senses are usually more sensitive to magnesium wire. It is used in some of the more 

Jr, 41 * f iS r o h sight and Bound, instinctively* so to term it, avoid costly firework experiments, and in furnishing a 

th£u* Vinpq° £ find D whpn decidedly bad colouring : whilst their periodicals light for photographic experiments by night. You 

Cudgeto i managed to produce a dgnre such as a hundred is a colourist, in the true sense of the I somewhere about las. an ounce ,—CM _ 

WLMh fl ’/I l ° rt f 1 5S?S5: Jnfi nnl?^ 0 word. Where the faculry exists, the idea of studying 

It so* the correspondence may as w ell cease. Per- or church, is usually scouted and seldom under¬ 
haps he has fallen into the mistake of having the If ’ BUoh , 3 desirable* 

sides a b aud b c of unequal length, and at bisect- Dn theories of eolmir alone will be given - 

rff £itt7* liS W0Uldl 0f COUrSe, thr0VV But it shall*be*my special effort to very much^assist 
las nlitre out of truth. you when purely decorative house painting is in 

you I here append; their author was the late 
Owen Jones is evident that, as the object 

must be to cause a to advance, it is here we must put 
the yellow, bath from its position and from its form. 

On the contrary, we place blue at cn^ the rctirin 
colour* and assisting the concavity of the moulding, 
lied, the most positive of all colours* looks best in 
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Coppering Solution gone Wrong.—Wo odotjt 
nCurpA).—L think your solution is deficient in 
metal, although you think it has been supplied with 
copper as fast as you have taken copper from it. 
Hung a muslin bag filled with sulphate of copper 
crystals in the solution, and add a little dilute sul¬ 
phuric acid to it from time to time until it ia restored 
to its proper condition. If this does not speedily 
cure il, use a lower battery power* and adjust thm 
to moot the altered conditions of the solution*^ 
G, E. B. 

Black Bronze for Brass.—J. M. (Bootle ).—The 
process is described in the article on 4t Bronze and 
Bronzing,'' jiuge G13, No. 11, Vol* I., of Work.— 
G. K. B. 

Electro plating, — Amateur Plater (Devon- 
port).— Full instructions on how to electro-plate 
with silver, nickel, gold, platinum, and other m e tale* 
will be given in work as soon as room can be 
spared for their publication,— G, E. B. ^ * 

Electric Bella,—A. W. (Wakefield ).—I am glad 
to hear of your success with electric bells made 
from my instructions* and will gladly help you out 
of your present difficulty. In altering theconneo- 
! I Uoris* you have connected up both bells to one 
I battery, aud have shut out one battery with its 
switch, hence you can ring both bells from one end, 
hut cannot ring them from tbe other end of tbe lino- 

paper of your telephones, bells, 

and batteries, then arrange lines between them 60 
us to make a complete circuit of one battery, one 
bell* and one telephone. Al&o arrange a switch to 
put the bell out of circuit whilst the telephone is 

unless this ia furnished with an automatic 

Call this first arrangement the home 


in due time useful 


OH Polishing* — Kildonan writes:— M I am 
pleased to see Mr, Denning's article on this subject 
in the current number of Work, i made a small 
fancy table, described in No, 1, YoL L, from an 
old Indian tea chest* making ihc Jogs of light- 
coloured oak. I don't know what kind of wood 
was in the chest; it is not unlike oak in colour, 
while in texture it is more like mahogany—nay way, 
it works like cheese* and takes a line skin. Two 
practical painters —one a house pointer and the 

other a coach painter—advised mu to polish with 
oil, the one advocating raw linseed, the other 
boiled oil. I tried the raw oil, but* rub as 1 liked, 

I never could get it dry, 

took in the oil easily, and 

fo use more than I should: but for weeks and 
months afterwards it would sweat and have a 
greasy appearance. I always took a clean rubber 
and went over it till the sweat came over my 
nose* but in a day or two it was as bad as ever. 
Eventually I rubbed in some methylated spirit, 
and that cooked it. 1 cannot say that it spoiled 
the polish* but it has since continued dry.” 

Erratum*-J. S, (London^ N) writes“ I hasten 
*o correct a mistake in Work* No, 73* page 341, in 
my reply re 'Shut-up Stool' Tbe word ‘ bottom, 1 1 
relating to Fig. 7, should be *top* 

Sheet Metal Book*—R, A, (Salisbury) writes * 

— ** The price of the 'Sheet Metal Worker's Pattern 
Book ' should be 9s,» not 2 a, as stated. 

Winter Classes* — Pater writes:—"AH my 
knowledge of carpentering and kindred subjects I 
gained at Polytechnic* and similar classes. In- 
tending dabblers with wood and metals this com mg 
winter cannot do belter than look up classes of the 
kind iu their iieighbourhoods.* 1 


A few lines of foundation for practice for 
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CEILING AMD SMALL BEADS 
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The wood was porous and 

this caused me 
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Make a sketch on 




X 


in 


use, 

switch. _ ... 

station* and arrange the connections to ring the 

home station bell with a push at the distant station* 

Then sketch the distant station appliances in a 

similar manner* When you have got it right on 

paper put your ideas into practice. Of course the 

terminal carbon of the battery must be connected 

to the bell and the zinc terminal to the earth wire, 

for the 

to ring 


i ip 




You may not need the whole battery 
telephone, but should take in all the cells 

bell.-a K B. 

Battery for CotL—A. R. Either the 

Bunsen battery described and illustrated at pages 
3—22 and 42, YoL L, or the bichromate battery 
described at page 442, Vol. L t will be found moot 
suitable for working a coil. Use one, two, or more 
tells until the full powers of the coil have been 

developed*—G, E* D. 

Patenting Instruments of 

l Hiohbnry).—V nder the 26 and 27 VicL, the Crown 
| had the power of using any patented invention on 
payment to the inventor of a compensation, to be 
! fixed by agreement, or* failing that, by valuation; 

ulsu of Insisting that the invention should be kept 
secret, if such a course were considered desirable 
for the public service; more recent legislation. 

however, would seem to have somewhat limited 
tliu powers of the Crown in these respects* Tho 
colonics have their own patent laws* and protection 
has to be sought in them separately.—<3. 0* CL 

Brazing Lathe Head*—H. N, C. (South Nor* 

woodj.—li is possible to stick cast iron together by 
means of brazing, but as to making a good job, 
that is out of the question with each a thing 
lathe head* If I were going to mend it I sh 

drill and tap a stout plate on each aide, and 


t h e 


IL—Questions Answered by Editor and Staff, 

Colour. -Boathook.— Turning to your sugges¬ 
tion of giving M sketches of the comice* doors, 

'■iuling* etc., and the sketches lettered and num¬ 
bered for the colours to go with the others without 
having any guess work* this will* I hope, duly bo 
carried out* as much as can be thorougnly useful. 

You will notice my expedient of advising earnest 
students to get M Aspinails” colour card,and which 
wifi enable me to make a definite attempt to teach 

colour harmony. It La aui&e useless to give in- 1 shadow—w-e* therefore, place It at n. The fillets or 
nl ructions on * 4 colour" without colour samples; this I vertical planes at D we make white* us useful in 
ban been the weak point of all periodicals and trade separating the colours from harsh contrast* The 

literature hitherto, which have 4 * tackled " the sub- positions of tbe colours are subject to modification, 
jvci of practical colouring. Red* blue, green, according to circumstance, lted never looks well j 
yellow, mauve ferra-cotta, and such like words* do when seen in a strong light, it is too positive and 
out represent definite colours m their ordinary use; painful to the eye; on the contrary* m soffits, in 

Uivy are only comparative terms, since that which hollows, or depths of any kind, it looks most 

pvar»a green hue may, by juxtaposition with a brilliant/* Beyond this, use a faint tint instead of 
bright yellow, be made to appear decidedly blue* white for all but simple bedroom ceiling fiats- Avoid 
Agaiu, Uiat which I would call s brown, you might pure or bright colours* especially when they coil- 

dark red ; hi;nee you wifi see the impossibility trast, like blue and yellow, red arid green* Mix 

ns on colour without specimen*, I your tints similar in colour tu the wall paper, theu 
Id valuable help we may obtain Inter on by I place them somewhat as shown* Avoid much 

student working with the odour [ contrast of tone— depth*—L ondon Deco rat ur. 
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Ceiling and Dado Colourings* 
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countersink-headed screws ; this will be lenses to be need* Opposite, and at the other end yon must remember, is almost 

U. X of the bar, is a small upright strip of metal, with : of lime: unlike spring water wh \ 2L cart,tm&ta 

Home-made Camera,-Foci;s.-(l> The circular & hole through it to form an eye-piece. This an- predated with it and also aWubTJJ5S23? lt F: 
front is better rebated; the rebate is conveniently paratna is fixed centrally on the top of the back gas (carbonic anhydrite), which kepm nil 
mnde by making the front of two thick nesses of wood, of the camera, and the subject examined by placing i constantly in motion: t-e., ventiktpei i 1 X ^ 
the circular opening in one being a little less than j eye to the opening. The amount of subject effervescence. If Somerset wlU fore* aua*™!?* 
that in the oihvr, thus together making a rebate* included,by the frame will be found on the plate, j the bottom of his tank every day for half 

(_) Yes, } in* rebate is sufficient. Velvet or cloth is sliding bar must, of course, be marked by ' altogether, say ten minutes twice or thrip* 

good. (31 Hinge the focussing screen, (4) Strong, actual comparison with the image on the focussing I thmk, get rid of the difficulty. An ordlnar'i/laSr 
Htise-textuml buckram is preferable to leather for glass. I his arrangement is generally called a pump or a large syringe should be Quite RiifiJJXS 
hinge to dark slide: use glue to fix. (5) Refer to view matter when used, and the hand unattached if the outlet tubing be letdown Quito to ft* wSm* 
previous number of Work, in which will be found to the camera. Two small studs fixed on the upper Water, like foul air, requires ventilatim? TftSSf* 

part of the front of the camera and oue stud in J plan doe* not succeed or succeed i Jr ^ 

the centre of the back are sometimes found useful 1 write again, and very explicitly tell 1 ’ 

for the same purpose. The eye being placed against ' the water, knd of whSJSSfflSTJSk 

of the amount of subject that will fall on the plate— | material, etc., of your pump Charcoal' tniiS? 

I would scarcely deodorise it. as you coal*! not im- 

nierse it t or if you did. it would require to be sup- 
Pbed with oxygen or air to act fully. I should be 
glad if this succeeds to hear again, as many of the 
reader^ of \V ore will, no doubt, be interested,— 

| J * W - lit ; 

Sticking Iron to Wood, etc.-R S. M. {Bir* 
mmakam) writes to ask for an effective receipt for 
sticking iron to wood, but does not explain if he 
wants to stick a ion of metal to a wooden bed or 
merely wants to fasten a light thin bit of iron to 
wood—he does not even say what wood l If there 
is no great stress. iron t or metal of any kind* may bo 
stuck on to wood by using shellac, the metal being 
warmed and pressed on until oool, but the surfaces 
should be ns true as a glue joint, and the air well 
pressed out. It is really, however, only a qneatibn 
of atmospheric pressure, and such a joint cannot 
be relied upon. If any stress or strain is likely to 
be brought to bear upon it, it would be far better 
to fix the iron to the wood with screws. Your 
second question (which by our rules ought to have 
been on a separate sheet of paper) as to moulds for 
vulcanised rubber made of half lead and half zinc, 
I should say yes, as sulphur melts at Hi 3 * lead 
at 33t\ and zinc at 5UQ 1 Fair,, although I never tried 
the experiment; there seems sufficient margin.— 
■J * W * 1 la 


it on with 

far stronger. 


dm wings and the information desired both us to 
swing buck ami reversing frame, (8) Brass fittings 
can 1 *c laid of 1L Park. I, Orchard Buildings, Acton 
Street, Kingshuid Road, London, N.—D, 

Steel Points, etc.—G. E. S, (Kinpslandi*—! 
think that this querist has very little idea of the 
wonderful mechanism of the perfected phonograph 

if he thinks that he has got sufficient details to 

enable him to make one from a lecture view, which 
lasted a few' minutes as he says. I ant just a trifle 
curious to know what details he has got, for those 
which he has not got and asks me to supply seem to 
me i he most important; in fact, they are theembodi- 
mefit of the whole thing. I have promised to give 
an article on the phonograph, and it is In the 
Editors hands await mg space and other necessaries 

before it can be published, but I hope that you and 
others interested in this subject arc not expecting 
the instrument described to be anything 
Kilison's Instrument; let me say here, ana once 
for all, that it is very much unlike the perfected 

phonograph. It hours somewhat the s»me resem- i or rather the position of it. The view finder proper 
blunce to thru instrument, as the single needle is neither more nor less than a small earn era fixed 
U-lcgraph bears to Mr W .Thomson s siphon re- on the top or side of the larger one, being used with 
cor tier, I am not possessed of fill the details of a lens of fixed focus, giving a small image np- 
ihis wonder fill.machine, and can not therefore sup- proximate in proportion to the image on the 
ply theni lo the querist, I have a copy of the focussing screen. In detective cameras, these 
specification by me and could easily copy from Bma ii finders are inside the case. Their construe- 
that, but I do not fed at liberty to do so, it savours tion is very simple: a small box with a lens L 
.. ■ J v hf^Himt, 1 he numbered the speci- fixed at one end projects the image on to a small 

lh^nion is lb,-ip and its price is lid., to be had from mirror m, which again reflects it on to a piece 
tfic 1 utent Office, Ciirsitor btreet. Chancery Lane, of ground glass o, the contrivance being shielded 
? V. 111 ^ h 0 ) Veve ^jJhat Uic points are not of steel* by a small hood h ; v r the image can be seen direct 
lml of ^ sapphire, riie shape of the reproducing in the mirror without the intervention of the ground 
pomt is round, perfectly smooth, and polished, glass. The advantage of the ground glass is that 

1 lit? recording point is cup-shaped and has a very it permits tbe image to be seen more inverted.—D, 
keen edge. The diaphragms are variously de- 

scribed m being of gfuss, mica, thin sheet metal, 

gold-heat era* skin, etc. 1 hope C, E, S. will not 

think me ungracious if I have not satisfied him in 

i bin answer. He must remember that the perfected 

phonograph is a very much patented article, thatitis 

not yet on suite in this country,and that its interests 

arc jealously watched by those whose business itia 

to do so. E would strongly advise you to wait until 

the Editor cun publish the above- 

mentioned article before you begin to 

make n phonograph.—\V\ D, 
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Lead Mining,—R ock Fima y,—L ead is generally 
obtained from “galena* (Pb.S.X sulphide of lead. 
There are several methods of extraction from tbe 
ore; the most general is by roasting the ore, when a 
Dulcimer Tuning.—I ago.—T here are several part is transformed into sulphate of lead, whilst a 
ways of tuning the dulcimer with twenty-five sets second part forms oxide oi lead and sulphurous 
of strings {33 notes), but the most useful (at least, anhydrioe, and a third remains unattacked. When 
I have found it so) is that shown in the accompany- the process has been carried far enough* tbo ingress 
ing diagram. You will observe that several of the ol air Is stopped, and a much greater heat is applied 
notes are duplicate, and in rapid passages these until the sulphate and oxide re-acton the third 
duplicates are very useful, as by their means long tion ;i,e„ the sulphide disengaging, sulphurous anby-^ 
jumps from one part of the instrument to another | dride and metallic lead remain. The lead may be 

got by roasting, and thus converting 
the whole of the sulphide—i.e., the ore 
—into the oxide, and then reducing the 
oxide with charcoal: or again, by 
heating the ore with iron, which — 
a orbs the w r hole of the sulphur and 
liberates lead more or less pure. Sheet 
lead consists of the metal rolled from 
the ingots into sheets at the ordinary 
temperature, as it is very ductile.— 
J, W, H, 

Tubing for Pencil Caeca.—W, L,C, 
(Aberdeen}.—I cannot glean from W* 
L. C.'s letter the purpose for which he 
wants the tubing. Write to Mr. 
Charles Whitfield. Factor, 19, Charlotte 
Street, Birmingham, stating jour 
wants, mentioning Work. I^f 9 
almost a certainty that he will be able 
to give you the information and prices 
of the various tubings you require.— 

J. W. H. 


por 




Map and PXau Drawing.—Borm, 

—\V tth our Editors permission 1 ±dutll 
be glad to give you detailed Infor¬ 
mation on the construction of a piano 
table and oilier instruments for use 
in plotting to scale land surveys, 
alluded to in the 14 Popular Educator," 
but such a paper would far exceed the 
space in 4 *:fiioj* "_J. W, H. 

Post Office Adhesive.—J, P. O. M. 

{M iff or 1 1 Jlorpetk) asks for a receipt 
for making the adhesive matter used 
by ihe Rust UIHro, It is only burnt 
starch, f.r., dextrine dissolved in waier 
lsee Jh A/a answer to E M. (Ashfoti\ 

No. Id, page 730), which evidently 
J. P, U. 31, has not read. In the s;imb 

harder*?hanerV^i^tSS^ith^he ^ ia ^ ram aIl0WlI1 E> Scale of D Dulcimer with 38 Notes, with actual sounds 

appearance of ivory. I suppose he 
means a very common imitation of * 
ivory which is produced by saturating plaster of 
Pam casts with linseed oil, and then letting them 
thoroughly harden fur a couple of weeks when 
they may be surface polished with ft dry, hard 
brush, care being used not to damage them by 
violent brushing. Another plan is to take a soft, 
broad, camel-hair brush or a piece of soft sponge 
and cover the surface of the plaster cast with 
^iihitum of hi I Scale of soda or silicate of potash 
(water glass*), which cliinges the pure white of 
I be plaster to au ivory colour and dries instantly, 

being very careful not to go twice over the 
same part until it is quite dry 

lumpy. Try on something first__ 

value, and when you have got the knack you can 
proceed to work on the article you have in view, 
i he plaster must be quite dry, not fresh from the 
mould—at least three days should elapse; when its 
suction is perfect it will absorb the silicate with 
nvHilly to some depth, and it will be found to be 
case hardened by Hus means and quite impervious 

to damp, this is tar better than painting caste or 

busts u properly done. The linseed oiF process, 

though much longer, is much easier to a tyro. In 
future write each query separately.—J, W. H. 

Iljiicsuons iqinn divergent subjects are answered by 

separate specialists. Jl eiice the necessity of writing 
each one on separate sheets o t paper_Ec.l 

View Finder'.—P. F. W. (Dow). - The most 
simple contrivqdce as a view finder is a small 
rectangular frame made of sheet metal and blacked 
the opening being of the same proportionate di¬ 
mensions as the p ates to be used. This is fixed on 
a sliding bar.'marked with the foci of tbe different 
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produced (in brackets). 


Screw Cutting.—E. a {Brier!w- 

Hill). — You wish for the change 

are avoided, and Buch passages may be plared with | wheels to cut a thread of 7i pitch with a 

greater ease and smoothness. The pitch of the in- lead screw of 2 threads. Putting 2 for toe mi- 

sirument would bo D* and the letters in brackets merator* and 7J for the denominator, you get 
show tbe actual sounds as they would be produced 2 # „ 1H _ Mna >wp have S^: that 

on a piano, while the other letters show the notes fl ■ niultiplying byfour, ® _ 

of the dulcimer scale,—R, F. is, teeth of wheel on mandrel are to number of 

Gold and Silver Solders,—H. H. W. (Pimlico), teeth of wheel on screw as 8 is to 29. You will re~ 

—These solders, as well as gold and silver in wire quire a wheel of 29 teeth, or of twiceJSk or taree 
or sheet, can be bought in small quantities from times or four times 29: that is* because^ is a 
refiners, of whofti there are plenty in Solio and number, it cannot be divided by any other nmnoer. 

Clerkenwell; or from jewellers' material shops, g 40 40 *20 40x20 

r vou will sretit f hlch numerous about Clerkenwell Road, 39 = 2075 = 29 x 5 x 20 = 29 * 100 1 

tlmt Jerusalem Passage, or Clerkenwell Green. There ™ ^ £ 

19 or JHtie are two m Poland Street, uxford Street, Calipe, that is. put 40 on mandrel to drive 29 on interme- 

Dettmar & Co. t and'Plucknctt Sc Co.; these are the diate along with a 20 to drive 100 on screw; or you 
nearest to the address you give, and at nearly all of can of course double or treble the 20 and ,P r ?; 
them you will be able to obtain a variety of brooch vided only you treat them both alike. You win, or j 
tongues and other fittings. If one firm has not got course, have read the aril ole on page 438, \ oitl ■* ^ 

what you desire* then try another, I do not aup' understand that it is the proportion ^tween me Jfl 
pose any of them keepall kinds. Yourquery as toenst numbers of teeth that matters, not the numwre . 
and the way in which gold and silver are sold admits themselves, as of course a 40on tho mandrel a; nv mg j 
of but a general answer. First, the weight used is a 40 on the screw would produce the same m 

troy weight. Secondly, the intrinsic value of each an SO on mandrel driving 80 on screw, etc. so J 01 
quality varies ; but that you will be able to judue 8 ^ .. 

from what follows : silver solder about 3d. per dwt * speed ratio being u timber of teetn m U] 

gold from 2a per -dwt, upwards; 9 cr. gold, in fiat driving wheels multiplied together must bear to 
Mnfc i kL?w t J? a feTn.A 1 ™ be t- a ?° ,,t v5i P^ 0 *- : the number of teeth in the driren wheels mill ti¬ 
charged at a proportionate rate of a 29 wheel of 12 pitch <=i in. full I costs, fto m 

P ™ S ; G ’ ' It- Lloyd & Co.. Steelhouse Lane, Blmdnghw"- t J 

Rain-Water Tank, — SoarERSBrr. — From your only sixpence ; and you can, of 
_ description your tank seems to be conHtantly dark* i yourself. Messrs, Crosby Lock wood & Goa 

and the cause of the water going bad and smolling is Ludgate Hill* London- "The Metal lamer* 
foul is da© p&rtly.to tbe absence of light* Rain-water, I Handbook " is no w 3s,—F. A. M- ^ ^ 
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b illiTat you may paper it down and 'then lliiish in 20 Si ’ yl ' in b - n j Jl rect ? n " uillr u K0Ul1 colol,r - washing with m-w milk and soft 

£“Atv™ safif pm £^HSSs5=£SS 1 ™-— 

Biefttssa® 11 “■ Mrd sm 

Glass Blowing,- H. H, (Battersea, B.TXSy —You stoclf and the same at b, W in. from a^ this gives 
can get proper burners and blowpipes of Messrs. three compartments: two narrow ones for theene 
Townson & Mercer, SO, Bishopsgate Street Within, butter, etc., and the centre one for meat of poultry 1 
E.Cm and also anything else you may require for To 1 make the door, cut a piece of perforated zinc 
glass blowing; get one of their catalogues (3s.), it is Mm, by 10 in., cut two pieces of plain zinc 13 in* by 
one of the best I have ever scen.-W. E. D., Jun, 2 icu p and two pieces 22 in, by 2 in, r in one of the lonir 

Portable Bath.—A. H, B. (BirmingkumX--ThQ R IGces cut two notches li in, by f in, (Fig, 5); solder 
water lor the portable bath you inquire about is tn ?? 0 [9 ur P^ces together to form a frame, and 
usually heated by means of an oil lamp ; these can solder the perforated piece on to it, notch the four 
be had specially constructed for the purpose, corners as per dotted lines (Fig. 5} and wire all 
although an ordinary oil stove would doubtless TP* 1 a “ er wiring, the hinges are formed by- 
answer your purpose. I am rather at a loss as to supping pieces or zinc through the spaces left by 
what you infer from your second question: of , e notches and bending and hammering them 
course it is a vapour bath. I shall be pleased to ; j^Fether ; the door can now be bent to the shape of 

give you any further particulars if you should re- ;L ie , , e an<i a Piece of plain ziuc soldered where 
quire therm—T. W, ihe lock is to come, a keyhole cut in it, and a small 

Papier-Mach6.-S. T. |A™m««c).-No special bl ' ass lock sobered on so that it will lock under the 

paper ia necessary. Any porous paper of medium 
thickness will suffice. The quantity and cost must 
depend on circumstances, we cannot give an opinion 
on them. The cost a however, will probably be very 
small,—S. W. 


Fixing Upright 

Makblb Joint.— 


Memorial Stones on Bases, 

In fixing memorial stones there 
ischoicoof w ays. Perhaps the best is to “shoulder 
the bottom of the upright stone—that is, to cut it to 
a tenon some 2 in. long, leaving a shoulder, as in 
the annexed section. If the upright 
stone Is. os in one of the cases sub- F 

uiittcd by uur correspondent, a 3 in. \ S. 

Blab, the stone should be cut away all 
round to a depth of i in. The hole [ 
cut in the base to receive this tenon t 
must be about 
than the tenon 


li 






A inch larger each way 
itself, and \ Jn„ deeper 

fto allow for the settling of cement), 
i he hole is wetted ami half filled with 
best Portland cement, mixed to the 
consistency of cream, and Into this 

the upright, also previously wetted, la lowered. 
The overflow of cement should be cleaned off _ 
soon as possible. To save the trouble of shoulder¬ 
ing, the mortise hole is sometimes cut large enough 
to receive the whole width of the slab; but this U a 
less workmanlike method, since the should 
covets and hides the racked edges of the hole. The 
second way is by dowetHbg. Say we are fixing the 

3 m. slab: take slips of slate, say, 3 in, by I in., and 

4 in, long, let them for half their length into the 
bottomlof the slab, and there cement them. Corres¬ 
ponding holes are then made in the base to receive 
them; cement is put m, and the upright is lowered 
on the base as before- In all cases care must be 
taken to make the holes large enough to allow for 
the cement. In the instance adduced by Makbi^e 
J dint of a cross with stem 6 in, square, shoolderin 
is to be preferred; but if the length of the stem w„_ 
not allow of the loss of 2 in. for tenon, it should be 
aowelled with slate 2J in. square and 6 in, long, 

Ihe above methods apply equally to fmne memo¬ 
rials of marble or of stone.—AL M- 
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Work on Lithography,—G, W. R. f Jto. (Cam¬ 
berwell ).—The book best suited to you, so far as I 
can judge from your letter, is “ Richmond's Gram¬ 
mar of lithography" (Wyman's Technical Series). 

as., 05, Chancery Lane, If &, W. R. can draw in 

pen and ink on ordinary paper, all he has to do is to 
obtain from any dealer a sheet of writing transfer 
paper and a stick of litho ink. The ink should he 
rubbed in a saucer—dry first (in cold weather warm 
the saucer slightly until about as warm as the body)— 
and then rub with the fingers and a little clean 
water until quite smooth and thin enough 
freely through the pen; then pour off into 
bottle. Fresh ink should be made every day; even 
if corked it does not go down so sharp to the stone 
as fresh made ink. Take a perfectly clean new uen 
(never one that lias been used, with ordinary writing- 
ink) and proceed to draw very lightly upon the 
paper, avoiding going twice over a line, as t when 
tac composition is soft, it rubs up, mixes with the 
mk, and makes a very rotten line. Let every line 
my iirsL before either going over it again or crossing 
it wuh other lines. Ail solids should be painted in 
^uh a fine sable brush; indeed, much better work 
is done by using very fine brushes instead of pens. 

Litho writers use fine quill pens made by them- 

e3 their own nicety, and steel pens which 
they cut out of sheet pen steel with fine scissors; 

out no verbal description would be o£ any use to . , ,,. , . 

vv ^ !Li he would nave to be repeatedly shown edg^of the safe. The door can then be soldered 
atid to spend much time in daily practice: nor by thedainges, and the safe is complete. If wanted 
couia he use such pens in the ordinary way, as they bang, a strengthening piece must be soldered in 
uil only lust kept in the merest contact with the the ceritre of the top and a hook affixed. If more 

SnF e £uir “y.pistakoB are made, never scratch air is desired than is admitted by the door, a piece of | Bookbinding. — A. W» S. (Wheat lev\ — I am 
into^ri a .^p J ^ e or you remove the composition; perforated zinc could be put in the back. With res- ; afraid you have spoiled the cover of your Fa mil v 
av dSi™ paint i ° 7 . er the Jines rather thickly with P ec 5 to tlie triangular one, it is obvious that it can be Bible, and the best remedy for it would be to have 
anrtiSK boge and water or gum and winter, 2? 1 atie 011 ^unlar hn^s, so no details are necessary, it re-covered. I fancy you. have used the white of 
liihn i!!? n iff D i a ^ e y°ur correction over it with. ?Quare one is rather more difficult to make. It egg in its thick clammy state without beating it no 

mvthSEk* ,^ mw t upon stone there are two consists of a framework of angle zinc of any size bo os to make it thin. Two coats of the above 
2nd T jin ^ or “stipple M work; and shape is the form of a cube, plain would spoil any leather cover, and you have made 

Btonp n i ** ’ The former is done on a polished bottom, plain sloping top, and the sides and the spoliation complete by using the paper varnish. 

Work' H ^ ^ter upon a grained stone ; in both the do 5 r ?| perforated zinc or wire gauge ; 18 in. square I have already indicated the best remedy, but you 
DrmtaH ‘ 6 fe y erae lva y ^ is intended to be Mp- h^^h. before the top is put on, is a good may want to try something yourself to improve'the 

mirror ^-}?’ ^ it .appears when opposite a frame should be of stout zinc (No, 12), old cover. Well, try washing it carefully over wi th 

ink ? rmt right way about. Litho and top pieces, eight m number, will be methylated spirit until not a trace of varnish is left * 

mostlv tS m, than for paper work, is used f u ? .* m :> an ? a notch cut in them i in. by afterwards wash with water in which a little flour 

but ^ 0r line? and Pens for stippling, i m - i in. lap is for soldering the frame paste has been mixed. If this has been done aright 

nece^nr^i showm e how would certaioly be togetherj before soldering, the edge can be folded the natural surface of the leather should show And 

cousidor^Ki 0 eD3n IP success fas in all technique} and a right angle for the^ottom and top. This is have a clean appearance. If it is now coated with 

unable practice.—J. W. H. better Sian thro mug off the edge after the frames glaire, that ia t the white of an egg beaten toa thick 

Ink for Copvimr Pad B w n soldered as that puts them out of shape. Make white froth and allowed to settle, and allowed to 

Jon do not S require, as them 2 in, wide and bending in the centre; fh& 1 ‘ ’ SiieUac 

typewriting mk- vmfMh Vi 5ii no i°’* rou ^ method the pieces will get more or loss bow- 
J?ttle of that mviXt a 8a J ft i 1 shaped. If no machine is available, the next best 

a few pence BCatloa ers—the pads are also sold for 
hshing DeTtai 4 SS?°i ld ^ uestl bn: write to the Pub^ 

Sanvage, £,o^L.jCo. f limited, La Belie 

««Sfuteis? 1 *'-: ^ 

graphy, eve/ if ?ni, ? c r iC i ailt ^ ^ nt J t ' J3auKS to 

^fy can be redurid dmwili e s full size. 

jQlutnng direct ntFtn exact ly to scale to suit our 

b e engraved Afi \k C ?° Qd Upon which tha y are 

pon £ e uts tomake 13 Q ? cessAl “y is for corres- -— --- 0 -- 

lead to any acalp ^drawings that any one can on that, the body sprung in, and the toppaued do 

| hat the scale is ThU ? re ^ e . ri Provided they state after which it should be strongly tacked with solder 

purpose are those tnnl?^ ra ? 1 ?P 3 suited lor our at the corners and middles. Four brackets must be 

n Indian ink or ** 011 white enamel paper soldered on the inside half-way up lor the shelf: the 

black ? ue fa . ; 7 toetter still, in details of the door will be similar to the others 

Ptenth^ u°uy # tam,which photographs already described; four little angle feet or four 

Meat Safes n r-* r brass knobs soldered to tlie bottom for feet will 

Pleasure tu ^Lanc/i&sfer).—I have much complete it. Perforated zinc can be got nt any 

*>r thr ee meat safpf ? 0V L lus tructions and sketches & 00ci ironmonger's at from id. to 5d. per square foot. 

t riang u iar;7n 1 i°,,L mati ^i n : viz. t cir* —^ 

of to n iake: it ^ ^cular one is I Restoring Discoloured Boot Tops.—E. G B. 

feciuli.i toigh by u ifi ^ onsi ? ts a cylinder — (Ley t mis tone ).—I am not acquainted with any 

^ with plain too and ai) y size approved method of restoring to their original 

unjoin, and a perforated whiteness the tops of grooms* hoots which nave 
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Cartridge Ejector^lVlACHiNE Grx.—Of the 

many contrivances for ejectors of empty ra mi Are 

cases, all effective, it is hard to tell you which'is 

best suited for your purpose. One of the latest 

patented is excellent, as it is made to serve as a 

support for the next cartridge to be used. It would 

be rather difficult to illustrate the action without 

long technical description. The number of the 

patent is 7,915; date of patent, 1SS3; inventor^ 

Edward Smith Higgins, 6, Thor bum Square. South- 

wark Park Road, Surrey. There are thirty-four 

separate drawings with this specification- price 
la. I0d.—J. G. K. 


tste- 


> 


Tig, 6, 


Bg.4. 
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Meat Safes. Fig. l.—Circular Meat Safe. Fig. 2. 

—‘Triangular ditto. Fig. 3,—Square ditto. 
Fig. 4.—Flan of Circular Body. Fig. 5,— 
Detail of Door Hinge. Fig. 6.—Flan of Top 
of Square Safe. 


Glass Lamps,—J uby Macrae.—A n amateur 
would find it exceedingly difficult to manufacture 
coloured glass lamps, and the expense would greatly 
exceed what they could be bought for; I could not 
advise you to attempt iL—'W. E_ Jcx. 


on 


, ^ . a coat of thin shellac 

varnish might also improve it after the above 
operations have been completed. Shellac varnish 
is simply shellac dissolved in spirits of wine and is 

-. . . u . a . the varnish used by bookbinders. Great care will 

way is to put them between a pair of olaxns of sutfi- bo necessary in the above operations, as the srold 

cient length, squeeze the clams in -the vice, and the cover, if any, is liable to be washed out -I a 
knock over with a mallet. These pieces have then 

to be soldered upright in the bottom frame and also 

to the top frame; tie eight aides of perforated zinc 

__1_’ _" j bottoQi put on. The 

top is next; cut four pieces, give a lap of i in 

and solder together; if it is wanted to hangup, 

hook must be affixed to a strong piece of 

will form the 

safe. The top 

viz., a flange thrown off and then an edge turned 


on 


—_ G. O. 

iff to the ordinary picture transfers°which 
d by wetting them on the back, vou should 
have no difficulty m getting them in Birmingham 

Try the artists 4 colour men, —D. D. * 


Transfers for China.—C. arbox. 

referrin 
are use 


co tlie top irame; mo eignt s 
can be soldered in and the 


Mieux que 9 a. r — Your 

thanks to photo- 




langup. 

stuff tli,_ 

top for the 4 in. hole at the top of the 
i is put on the same as a bottle top: 


a 


Drapery Book for Upholsterers.-J. Jr. B. 

(■London. W.J.—Several books on the subject have 

been published, but I do not know of any which 

unless you are already proficient 
at the work. If you are. and wish to improve vour* 
self, get into some first-cl ass upholsterer's. Cuttiu^ 
is more an art than a mechanical following of rules 

Sik 3 0n subject, call in at Bats’ 
folds, High Holboru, and see what be has; but 

they ore mostly costly, you may prefer to study 

the hbrary at South Henaington Museum or 
the British Museum,—D. D. ' 

Gutta Percha for Barb o tine Work. — 

i hilhu’a. j liie required material can doubtless 
be obtamed at any of the following places :-Iu 
l^ndon: Gutta Percha Co., Wharf Road, City 

Queen Victoria Streep E.C,; J. Smith & Co.. 


at 
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and dish'pie shapes : particulars on stating re- 

I would advise W. N, to write to 


87, Blackman Street, $*E.; J. Winter & Co M 1, Park 

side, Knights bridge, S.W,; or, in Birmingham qmrements. . * . , 

(wholesale), Birmingham Xndiarubber Co., 121. hnn for one of his catalogues, and which also con- 
New Street: Messrs. Binnev & Son, Broad Street tains particulars of other machines-meat-cutters. 
Mill; (retail) T. F, Pedlev, tiS T Bull Ring; or, T. F* | paste-rolling machines, egg whisks and mixers, 

Pelt, 3, Bull Ring*—S* W 

Sot Sand Shading for Inlay*—IV B* (Gla*- 

o(c).—To shade pieces of veneer for inlaying by 
ot sand* all that is necessary, beyond skill, is a 
shallow pan tilled with sand* This is then heated 
over a tire or stove sufficiently to brown a piece of 

The veneer is inserted edgeways, and 

careful management. 










etc* etc. 

Fretwork Frame.— W. B. (JFTpan) writes in 

reply to A Novice (see page 191* Vol. IT.), re 

above:—“You will notice that on the top and 
bottom of desitrn there are small dotted lines 




- 






these are where the pieces 


running through; 


veneer* 

gradations of shade tire got by 










13 




a few pieces of waste wood till you get into the 
way of shading evenly.—D* D 

Locomotive Book- 

ImiiaY 
Ropers 

Trfibner & Co., Ludgate Hill* London* E*C. 

Fern Case*— GlesCa Yokel*— A design for a 
Wardian case* with illustrated instructions, is in the 
hands of the Editor* and will appear in due course. 

The amateur is just the man to be most likely to 
proceed with a new design, and succeed too; hence 
the desirability of complete instructions. Our 
worthy Editor knows nothing of racial distinction 
between his correspondents, and all share alike. 

C, M* W. jfi 

Aquarium.—A quarium.—Xu No. 31, Yol* I., of 
Work, you will gather a general idea of how- to 

make rock work for the aquarium, which vou can 
adapt to the measurements you require. A design is 
hardly needed, especially as you have a clear idea 
of what you want; and by following the directions 
given you cannot fail in producing a pleasing 

result.—C* M, W, 

Aquarium.—A. L. H, {Liverpool )*—See No* 31* 
Vol. I** of Work* for aquarium. Use what part will 

e* I do not recommend the 


4- 


C. G* W. (Jubbelporc 

The following book should suit you. 
Handbook of the Locomotive*" 12s* 6d.* 






til 


best suit your 


ur 


u*e of wood* 


* W. 


i 


Cement f^r Tank.—J, K* (Oldham \^Presum 
ing you want to cover the inside of a wooden tank 
to make it waterproof* you can paint it over with 
two or more coats of cement consisting of one part 
of gotta perch a to two parts of pitch, melted by a 
gentle heat in sufficient turpentine to make it thin 
enough to be easy of application; put it on hot, and 

increase the thickness of the final coat* In tender¬ 
ing you this advice* permit me to add that wood 
work is not at ail suitable for self-acting fountain. 
Why not use zinc* which is easily worked! Fret¬ 
work designs get a fair share of the space of Work* 

C, M. \V 

Solid Glossy Black from Stone. 

Hogger.—A re you perfectly sure that the speci¬ 
men you allude to was not printed from type or 
block 1 It is much easier to get a full solid colour, 

black or otherwise, by surface printing than from 
stone, as the moisture interferes with solidity* and 
the coat of colour is much thinner in the latter case* 
1 think* however* if £* H* takes equal portions of 
Japan gold size and best copal varnish and mixes 
his ink (any colour he prefers) with this* instead of 
ordinary l it ho* varnish* he will obtain a slight gloss* 
But* oa we ail know, it is impossible to get a 
brilliant gloss on i\ rough surface: therefore the 
card or paper should first be rolled until the sur¬ 
face itself is glossy* After printing* the work 
being thoroughly dry and hard* a final rolling will 
still improve the gloss* For black, the addition of 
about one-fifth bronzeddue ink enriches the colour, 
and wifi assise to gloss it also,—J* W* H* 


those that are considered most worthy of prizes* 


* 




The Prize Dm wings will become the p 
of Messrs. Cassell & Company, Limited* who 


LAI 






return all Designs made by unsuccessful com 
tors to their respective owners carriage paid. 
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The Awards* with the names and addressee 

fill competitors, will be announced 




the success 




Work in due course. 


For further particulars, all intending compctit 
should apply to the Secretary* *• Work j Exrd 

tion, Cassell & Company, Limited, 
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The Carpenters’ Company and Technical 

Ed l’cation. j 






The Third Examination inaugurated by the Wop* 
shipful Company of Carpenters has lately bee n held. 
This examination is of a very stringent character 
the candidates having to present themselves oi 
two evenings at Carpenters' Hall for the writtl 
work* and on the following day they 

in practical work at the 0 
their institute at Stratford, and on 
they are orally examined by the committee. 
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Architects, the Institute of Civil Engineers, 
Architectural Association* the Institute of Buili 
the Clerk of Works Association, Sir P, Mag 
Sir I* C. Lawrence (RartJ, Professor T. 
Smith, and Professor Banister Fletcher* etc* 

so that any candidate gaining the Company^ 

ficate may certainly be considered 
the subjects in which he has passed* 

The examiners did not award a g 
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Analysing Metals. — Cam an. \list.—F or learn¬ 
ing to analyse metals you should obtain Thorpe's 
Quantitative Chemical Analysis,* and Fresenius*s 
Quantitative Analysis. 4 
Work contained articles 

* and 

Analysis, appeared in No. 75. The analysis of 
some of the metals mentioned is attended with 
considerable difficulty* on account of the small 
amount of impurities present. Refined lead, for 
instance* frequently contains as little as 0*10 per 
cent, of impurities, made up of copper, iron* silver, 
zinc* bismuth* antimony, etc*— Chemicusl 

Dyeing.—CRoqtrLicoT.—I know of no 

There is the ** Dyeing o 




M 1 






rmiiiL 




Vm 






i 












ed al, 
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V Ohk Exhibition Competitive Designs. 

T* H. S* (Bradford}*— As to competitive designs 

Jg* medal and certificates—W ork Exhibition, 

1890-91 — intending competitors should write far 

particulars to the Secretary* Work Exhibition, 
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A D VER TISEMENTS. 


Woik—Aug 11 ** 3®t 1®X>- ] 


Invaluable as a 
Strengthening 1 and In 

vig’oratingf Beverage. 

Indispensable for enriching Gravies, 

preparing Soups 

pure, Palatable, 

instantly prepared 

■WTLIi KEEP ANY LENGTH OF TIME. 

SOLD E VER Y WHERE. 
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HIGH-CLASS LATHES 
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SCREW-CUTTING & ORNAMENTAL TURNING 






TREADLE MILLING MACHINES, HAND 

PLANING MACHINES, &C, 

fnt*!eby Works, Brown Royd. Bradford. 
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BEAUTIFULLY COOL and SWEET SMOKING 

SMOKE 
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AC CL'KACV AN1> I jCIIT Kl'NNIN C. GUARANTEED. 

Setcnih 7 host sand. 


Rite Is. ; toil free, Js. Iff. 
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forking Men Co-operators: What they have 

Done, and What they are Doing. By Arthur H. 

Dyke Acland and Benjamin Jones. 
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Ask at at) Tobacco Sellers Stores &c., anti lake oo other. 

lUirtirt*, ttxtl Sits, in ft J” 


riss 


* 


/ dt. 


Sohl otifff 

which keep the Tobacco always in fine 
Cigarettes can now bs obtained ol all IcadiiiK 
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smokitre condition. Player’s Navy Cut 

Tobacconists, Stores. &c.. in packets 


economic importance* and 

men cannot 


The ive movement is one of great social and 

thos-; whs wnsli i « 1 carry what hold the principle ha* obtained 

do'better than to i wilt the little book prepared by Mr. 

nt, bui prove a useful litilu manual for tho^e for whom 
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Ac Kind and Mr. Jones 
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NOTTINGHAM CASTLE 
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The Genuine tears 
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LudccUc Hill, London, 


CASsEI.L & COM i'AN A' 


imiteii 
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FKElno UK FOR AMATEURS OF BOTH SEXES ANH ALL AGES. 

THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASI 

H. SKINNWR& Snonr5>ft' SU, r 7 S M ^V'l'wViy'FRET 1 WOOD, 1 h vS”% S ’1,000 GmU ot FRliTSAWS. besides 

- K 4 »«p.or which -«.d be SOM 

containing Twenty Sheets, x - in., of new dcsi R ns, many of which would retail 

at 6 d* each. These Books* ^£3*75 ill V FIjlllG will be GIVEN AW AY . 

worth of designs from Catalogue will be presented with one of the above is. Hoo >. 
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Amateur customers ordering $s. 

w ill reo ive a 25 . 6d. Bt>ok, 

An Allowance of 10 por Cent* in goo as will be made on 
to its*., and 15 per Cent, on orders amounting to aos. and upwards. _ _ _ __ _ -__ ~ 

SPLENDID OPPORTUNITY FOR BEGINNEKS. 


Blades and Designs, amounting 


all mixed orders for Wood, smalt Tools, Saw 

rtaes not afplv to i re title Afachims* 


to 


This rt ti trl- on 


Note. 


N,B.—A 


V 




flieient Planed Wood and 

Post free 


f comprising 12 -inch Steel Fra me, P o rt y-ci gl u ^ avvs » /^ vv f^ Vt" f//£ d 3’ l S with eacli vet t 

AMmrtl** & Ktwiid, it. 9 dl 1 P-t free- *. 6 d. » ^ ditto, ditto, 3 , ; 




Compietr Fr^firwric Otttjlr 

is. Ilandluok on Fretwork)* An . 

Outfits on Card, is* 6 d. and as. gd BJ post free. 

1 .NeW cATALOGUES of Machine, De.iljn,, Wwjd. Tools, etc 

si '&2a&tr£2ltfJ!£l7& "XT’ S5E5& iSSx* - —.- —« 
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TEMPERANCE DRINKS- 
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Southampton Building. Chancery Lane, London. 

THREE per CENT* INTEREST allowed on DE¬ 
POSITS, repayable on demand, 

>4 CENT. INTEREST on 

TS calculated on the minimum monthly balances, 

d ANNUITIES Purchased 


Engineers’ Tool Merchant, 

GAOL LANE , HALIFAX ; YORKS . 


In* 


MaBon’s Non 

texuaUn ss 
Mason'i Wine 

UuncDS produce in a 
tu nuit'^ a cLIici' us rempvf- 
a iice Wine nt CortUal, Gimeer. 
i inline, RAspberry* Bi icL 

. ... CiirTint t Liiii f ' I mil. etc. 

/'fl One Te.bl«HipOonfiil 
M}\ dfMRHon's txtract o( 

Herbs m.iki'5 one .iILm c l j 

“ SLiU-uiliil Ht-er, refreshing and \ 

Lr; 1 lil non-inloxkaiing. | 

A Sample Bottle of | 

base nee or Ex¬ 
tract sent on receipt of 

g stamps, ora _- 

each for 15 stamps, 

AGENTS It ’ANTED. 


CURRENT 
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hen not drawn below ^iuo. 

STOCKS, SHARES, 

and Sold, 

OW TO PURCHASE A HOUSE FOR TWO 

GUINEAS PER MONTH nr A T*LO f OI* LAND FOR 
1 IVE SlULUNi;*S l l£K MONTH, with immediate p«- 
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' SHAPING AND PLANING 

MACHINES 
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SrfiClAUTlES IN AMATEURS 
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Catalogues free on application. 

All inqutrt# 5 H Imvcs prompt attention 
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Euition, price 1 A. ; 
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bottle of 
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Pliot b grapliy for Amateurs 


NXWBAZZ A MASfpy, Nomnaham. 
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CASSELL’S CLASSIFIED CATALOGUE 


t f ith ifrii£ |/f. * foslJrte % /a. .'if/* 

CASSELL S SHILLING COOKERY. This new 

and valuable t*ork cun t a in > pages, crown Bvo 

U>und in limp doth. 

Cabell & Cdmpanv, Lumen, LuAgate Hilt x London. 


Kon-Technlcal Mamml for the Use of All. 

By T, C UkiuvorTH* With fitus(rations. 

Limited* Lndgtttt Hill, London £ 

and a t Tockstdi ts. 


. A 


will be sent on request post free to any address. 

Casshll & Company Limited Lndgate Hill % London. 


Cassbll & Company 
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THE HELICAL BATTERY CO., LUL, 


52, 0XF0E.D ST., LONDON, W 


NE!TH EF 


SCOTCH 




SAMPLE BOX € 5 


FGF 7 5Ta r - PS 


CP 


Beecham's Pills A 
Beecham's Pills 
Beecham's Pills 


to be worth a Guinea a Box for 


Bilious and Nervous Disorders, such 




and Drov 
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Scurvy and Blotches on the Skin, Disturbed 
Nervous and Trembling Sensations, &c. 


Frightful Dreams, 




The first dose will give relief in 




twenty minutes. Every sufferer is earnestly invited 
and they will be acknowledged to be 
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to try one Box of these lolls 




Beecham's Pills 


Beecham's Pills 


WORTH A GUINEA A BOX. 


Pills 


Beecham's Pitts 
Beecham's Pills 
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off all humours, and bnng about all that is required. 


5 


to Beecham's Bills for removing any 
If taken aocord:ng to the directions given 


obstruction or trrcguhArity of the system, 
with each box, they will 

This has beta proved oy thousands who have tried them, unA found the benefits 
which are ensured by their use. 

For a Weak Stomach, impaired Digestion, and 

like magic, and a few doses will be found to work wonders 
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Beecham's Pills 


on the most im- 


Beecham's Pills 


in the human machine. They strengthen the whole muscular system 
lost complexion, bring back the keen edge of appetite, and 
the rosebud of health the whole physical energy of the human 


portant organs 


Beecham s 




into action 


Beecham's Pills 




and one of the 
PI LLS have the largest Sale ef 

Beecham’s Magic Cough Pills. 


to the Nervous and Debill uteri u. 
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Beecham's Pills 
Beechdm's Pills 

Beecham's Pills 
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As a Remedy for Coughs r 
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of Breath, Tig lines* and Oppression of the Chest. Wheezing. ac, 
PilU stand unrivalled. They 

speedily remove that 
deprive the patient of resL 
Inal, and the most violent Cough will i 
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of oppression 
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a short time be removed* 
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spared only, and soi l V*1iofesafe and RetaiL by the Proprietor, THOMAS 
JHAM, Sr. HfcLE.vs, Lancashire. 
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Sold by all 
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Drjalei* everywhere, N,B.—Full 
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bt Cassela & CuayxMj, Limit tu. Lx Ilgqg Balt ask, Loxuox, H.C. 
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